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United States Government

memorandum AT
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DATE:

-Department of Energy

Tiﬂ;? DOE oOakland Operations Office (ESHD)

susiect: Response to Secretarial Memo of August 4, 1997: Management of
Chemical Hazards Vulnerabilities

0. Peter N. Brush, EH-1
Acting Assistant Secretary
for Environment, Safety and Health
Victor H. Reis, DP-1
Assistant Secretary
for Defense Programs
Alvin L. Alm, EM-1
Assistant Secretary
for Environmental Management

Martha A. Krebs, ER-1
Director, Office of Energy Research

The Oakland Operations Office (OAK) response to chemical safety
concerns addressed in Secretary Pefia's August 4, 1997 directive
is attached. Issues covering Oakland Operations Office programs
are all addressed by site office in the attachment's initial
table. 1Issues that address contractor programs are listed in the
table but the bulk of contractor responses is contained in

contractor reports that are appended to the attachment. This
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memo includes responses for Lawrence Livermore National
Laboratory, Lawrence Berkeley National Laboratory, Stanford
Linear Accelerator Center, and Energy Technology Engineering

Center.

Ja es M Turner, Ph D.
Manager

Attachments: (1)Table

(2)Letter dated 12/12/97
L. Lynn Cleland, LLNL to
James S. Hirahara, SAN
w/encl

(3)Letter dated 12/22/97
David McGraw, LBNL to
Richard Nolan, SAN w/encl

(4) Letter dated 11/17/97
Jack Hahn, SLAC to
John Muhlestein, SAN w/encl

(5)Letter dated 10/1/97
M. J. Gabler, ETEC to
James M. Turner, SAN w/encl
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Lawrence Livermore National Laboratory
L.aboratory Site Operations

December 12, 1997

Mr. James S. Mirahara

Associate Manager for Site Management
Qakland Operations Office

U.S. Department of Energy

1301 Clay Street

Qakland, CA 94612-5208

Subject: Management of Chemical Hazards: LLNL Status Update

References: 1. Letter Hirahara (October 7, 1997) to Cleland, Management of
Chemical Hazards
2. Letter Pena (August 4, 1997) to Program Secretarial Officers and
Field Element Managers, DOE Response to the May 14, 1997
Explosion at Hanford's Plutonium Reclamation Facility

Dear Mr. Hirahara,

Attached is Lawrence Livermore National Laboratory's response to the above
referenced letters. This report describes the specific actions taken and the
improvements made to our chemical safety program since we submitted the
“Chemical Safety Vulnerability Comprehensive Site Response Plan,” in September
1995,

We believe that the ongoing processes discussed in these reports adequately
identify and reduce the potential for significant reactive and explosive chemical
hazards.

Please contact Jerry Schweickert (422-5267) if you have any questions or need
further information about this topic.

Sinc ere ly, ]
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,
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T NP 4
’ ~§ d r;’ ‘Q ﬁ::‘;«l;bf’l_ﬂf'.a/l, ( (" M ¢l i
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L. Lynn/Cleland
Laboratory Site Manager
LLC:jar
Attachment
ce: Ray Corey
Dennis K. Fisher
Robert W, Kuckuck
C. Bruce Tarter
James M. Turner
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Management of Chemical Hazards:
LLNL Status Update

December 12, 1997



Introduction
In August 1997, Secretary Pena directed LLNL to perform three actions:

»  Scrutinize use and storage of chemicals with the potential for explosion,
fire, or significant toxic release.

» Evaluate facilities and operations for new vulnerabilities on an ongoing
basis.

» Assess staff's technical competence to recognize hazards; train where
needed.

This report 1Lll]g>(i|:l|‘(".: LLNL’s management of chemical hazards. Our September
1995 report, “Chemical Safety Vulnerability Comprehensive Site lmsms,[mln'm'
Plan,” is attached for reference.

Line management, which has responsibility for safety, conducted this review.
Each Directorate was told the purpose of this assessment and provided w;
background information about potential situations and materials of concern.
Guidance for resolving potential problems was given, and technical support
was offered from the ES&H Teams, Hazardous Waste Management, and
Chemistry and Materials Science.

1.0  Scrutinize use and storage of chemicals with the potential for
explosion, fire, or significant toxic release

In late Fall 1997 an extensive field survey was completed. This was in
addition to the recent wall-to-wall annual inventory conducted by
ChemTrack. (ChemTrack operations are described in Section 2.1, and the
attachment.)

All buildings and trailers were reviewed. Chemical and location data on 389
buildings and trailers from the current C hmnn Track database was sent to the
twelve Assurance Managers representing each LLNL Directorate. Further
instructions were given to include transportainers, mothballed areas, and
lesser traveled storage spaces for missing chemical containers. These were
evaluated in light of Secretary Pena’s request with emphasis on:

» Chemicals of concern, which were to be evaluated on a prioritized basis
These included materials which are unstable, reactive, or have a limited
shelf-life.

o Shut-down or inactive operations i ‘[‘u::].uw(:l:i:[‘q;,; process hardware (e.g., tubing,
ductwork, reaction vessel, or storage tank), or activities where the
responsible worker was transferred or has terminated employment.




o A triage approach, shown in the Appendix, was used as an aid for
identifying situations, materials, and conditions of concern.

A related activity, the ChemTrack reconciliation process, began as scheduled
in December 1997 and is to be completed in the first quarter mf 1998. This is a
quality assurance review conducted by facility and program staff to clarify
ownership of chemical containers, find missing items, and delete empty
containers from the database. This simultaneous process was beneficial in
that it promoted additional awareness to identifying container contents and

examining potential storage issues.

o RESULTS:

All directorates have substantially completed their surveys and are managing
any i identified issues. Two areas are verifying the results of their initial
reviews to assure that the survey was adequately conducted. Their final
conclusions are due at the end of January 1998.

No significant issues were discovered. As a result of this review, several
minor chemical safety deficiencies lll‘V()][‘VlllEl’ small quantities were observed.
These were corrected when found, or are in the process of being evaluated

and corrected. Those issues idé
will be entered into the Deficie

itified which have not been totally resolved
ncy Tracking System to ensure follow-up

monitoring to completion. Typical examples are shown below.

Specific deficiencies
Misplaced chemicals were found in
a transportainer (gram quantities)

Storage cabinet of chemicals in
reagent-sized containers was not
included in ChemTrack inventory.
Some materials were old and
potentially degrading. Incompatible
materials were stored together.

Can of gasoline improperly stored.
Chemicals (reagent qw ntities)

found which have exceeded their
suggested shelf life.

Resolution

Containers moved to a laboratory and
entered into ChemTrack

Containers evaluated on a case basis.
Some will be retained, others will be
processed as hazardous waste.
ChemTrack inventory updated.

Container moved to a flammable
storage cabinet.

a. Some chemicals will be processed as
hazardous waste.

b. Some chemicals will be tested for
contaminants and either retained or
disposed.



2,0  Evaluate facilities and operations for new vulnerabilities on an
ongoing basis

Prior to the Secretary’s directive, we had an ongoing program for
identification and resolution of chemical hazards and related issues. The
September 1995 report describes this program in detail. Highlights of the
enhancements made since then are summarized below.

o The ChemTrack program has matured; data quality is higher, and the
capability to generate reports is used regularly.

o Planning requirements and responsibilities for surveillance of shutdown
facilities and operations have been updated.

» Additional guidance on the Deficiency Tracking and Self-Assessment
programs has been published in the LLNL Health & Safety Manual.

Further information about these and other changes is provided in the
remainder of Section 2.

2.1 Chemical Inventory and Management System (ChemTrack)

ChemTrack is the Laboratory’s computerized chemical tracking system,
(L@l:lgrnptl to meet Community Right-to-Know regulatory requirements and
improve the management of hazardous materials. ChemTrack utilizes bar
codes, laser scanners, and customnized computer software to inventory and
track chemical containers site-wide.

First implemented in 1993, the ChemTrack system continues to expand
functionality as software and data quality improve. New portable inventory

scanners are improving the efficiency of tracking approximately 150,000
chemical containers at LLNL; storage locations and container owner

information are U]pddd('d at least once a year. The correct assignment of
chemical abstract service numbers to all pure chemicals in ChemTrack now
allows new reporting functions based on established regulatory chemical lists
that have been pre-loaded into the system. For example, chemicals regulated
by the International Agency for Research on Cancer (IARC) and OSHA can
now be identified in the inventory, as well as those regulated by California
Proposition 65.

LLNL's procurement process now includes a provision for electronic
notification to ChemTrack of chemical purchases made via the Laboratory’s
Total On-Line Procurement System (TOPS), including credit card and blanket
release transactions. This provides more effective management of chemical
safety concerns before the items arrive on site.



ChemTrack is actively pursuing the development of a Web-based user
interface to allow broader employee access to chemical inventory data. This
interface-—expected to be operational in FY 98—will 'E’liE’.:I“y xpand the
system’s utility for inventory management, chemical sharing, and emergency
response.

211 Explosives Inventory and Surveillance Program

IVI'au[,‘.a zine storage of explosive materials (including propellants) is tracked
using a separate systern maintained by the Materials Management Section.
This database records the materials on hand their quantity, owner, and next
stability review date (when applicable). The inventory is updated each time
an item is moved to a different location.

22 Self-Assessment Program

This program is described in various documents. The policies and procedures
for conducting these assessments were updated and published in Health &
Safety Manual Supplement 2.04, “Directorate ES&H Self-Assessment
Program” on April 18, 1997. Laboratory policy requires that each directorate
develop and conduct its own ES&H Self-Assessment Program. Directorates
use their staff, ES&H Team members, or independent external organizations
(e.g., ICF Kaiser Engineers) to perform these assessments. An annual status
report is prepared and submitted to the Associate Director for review.

The Assurance Review Office and the ES&H Working Group prepare an
annual list of focus areas to direct the scope of all self-assessments. The 1997
list included a review of directorate Chemical Hygiene Plan implementation
at all applicable levels and hazardous waste accumulation areas.

The Self-Assessment Program is in addition to normal (}!V-'i”f.i»i zht of chemical

W “ -’ 1 .

handling operations provided by management and ES&H support staff walk-
) fo] | e . le)

throughs.

2.3 Deficiency Tracking System (DefTrack)

The Laboratory maintains a Deficiency Tracking System (DefTrack) which is
used by all directorates to record and track the status of environmental, safety,
and health deficiencies. The DefTrack database is also used to document
formal self-assessment activities in which no deficiencies are discovered.

DefTrack provides a mechanism for monitoring chemical safety issues that,
once discovered, may not be resolved on the spot. The systern requires that
the item be evaluated and assigned a lm()m" for corrective action and
identifies the person responsible for ensuring c (»mpl@tu on of the corrective
action. A summary of items entered into DefTrack is submitted to the




responsible Associate Director as part of the annual self-assessment status
report.

An overview of the DefTrack system was published in Health & Safety

Manual Su pplcmuml 2.03, “Environmental, Safety, and Health Deficiency
Tracking System,” on August 26, 1997. Detailed information is provided in
the DefTrack User Manual and the DefTrack System Maintenance Manual,

which are maintained by the Assurance Review Office.
2.4 Other Updated Information and Guidance

o  Health & Safety Manual Chapters and Supplements

Chapter 21, Section 21.055 Peroxidizable Materials

Supplement 2.10, Guidelines for the Shutdown or Transfer of Operations or
Buildings.

Supplement 2.30 Guid. .ines for Decontamination and Disposition of Process-
Contaminated Facilities and Associated Equipment.

»  Environmental Protection Pulications

Guidelines for Retention Tank Systems
Spill Prevention ("‘mnd'rvo]l and Countermeasure
Waste Acceptance Criteria, Rev. 1

»  Material Safety Data Sheets (MSDSs)
On-line access to MSDSs is now possible over the internal LLNL-only web.
2.5 Recent Results

Our ongoing surveillance periodically uncovers the existance of potential
hazards needing attention. Following are some issues from recent months.

o A large quantity of propellants had an insufficient level of stabilizers. As
the material was no longer needed for mission work, it was burned.

» Exhaust ventilation systermn ductwork was being disassembled as part of a
re-roofing job. A routine sample for the presence of perchlorate salts was
positive. Work was suspended until additional guidance on safe work

procedures was available.




» A walkthrough of an inactive building revealed an in-place system that
formerly contained reactive gas. Pressure system inventory records
identified the former operator who assigned workers to dismantle the
system. The system had been purged when the operation was terminated.

3.0 Assess staff’s technical competence to recognize hazards;
train where needed

For this review, specific training sessions were held with some building
coordinators and other individuals with assessment responsibilities. The
purpose of the survey was described and precautions about handling
containers of unknown contents, should they be encountered, were discussed.
Inviduals were cautioned to contact the program responsible person or their
ES&H Team for guidance and assistance.

In the course of their duties, the ChemTrack inventory team may encounter
unique chemical stora, = situations. They have received specialized training
on hazard recognition and precautions.

The LLNL trai mng program was described in the September 1995 report (see
attachment). Since then chemical safety training efforts have been expanded
and made more accessible.

o Different chemical safety and hazard communication courses are offered
for research laboratory workers and general audiences.

o Computer-based and web-based courses have been developed to fit the
workforce’s scheduling needs.

» Just-in-time training is used as needed for special situations.

A major new tool for determining training needs, LTRAIN, was launched in
mid-1997. This is an interactive questionnaire that each e1.'1'11:)][()»},&2«&3 completes
about his/her job duties. The information is compared with a r'alin'im;,,
requirements database which prepares a training profile for the employee.
Supervisors and Directorate training managers then determine whether
additional training needs exist.

One of the 1997 Self-Assessment focus items is a training 111\;)‘[01{1nmr1tddmm
review. This is to assure that a Directorate-level assessment is examining the
ES&H training needs of workers and determining whether these needs are
being met such that employees are qualified for their work.




Appendix

Procedure for Recognizing Potential Hazardous Material Problems

Situations of Concern Materials of Concern Conditions of Concern
If any of these are Then look for these Report or investigate
present: types of materials (see further when these are
attached lists): observed:
o Long-term unattended Corrosive gases Exposure to sun,
space temperature, or rain
Strong oxidizers
* Lab or shop close-out or Missing labels
transfer Peroxidizable
compounds Crystallization, external
o Areas not inspected surfaces”
recently (e.g., freezers, Perchlorates
refrigerators, and Discoloration
transportainers) Reactive metals
Concentration or loss of
¢ ChemTrack survey Picric acid weight
found large numbers
of unbarcoded Hydrogen peroxide Evaporation to dryness or
containers >35% sediment®
» Former process Permanganates Containers not intact
hardware with high
hazard materials Flammable, reactive

materials with
combustible packaging
(cardboard)

Expired shelf life*

* CAUTION! Do not touch without further evaluation.



Attachment

Lawrence Livermore National Laboratory, Chemical Safety Vulnerability
Comprehenisive Site Response Plan, September 1995



Attachment

Lawrence Livermore National Laboratory, Chemical Safety Vulnerability
Comprehensive Site Response Plan, September 1995



| ‘ mmmm' L.awrence Livermore National Laboratory
.:::::IM“" | September 22, 1995
7

Mr. Edward M. Ballard, Acting Diractor

I"'lwu1.:»|m|nsarn1t|. Safety & Facilities Operations Division
U.5. Department of Ile.urw

San Francisco QOperations Office

1301 (,lﬂy Street

Qakland, CA 94612-5208

Subject: Chemical Safety Vulnerability - LLNL Comprehensive Site Response
Plan
Reterence: Letter Ballard (September 5, 1995) to Fisher, (Guidance for
Comprehensive Site Respon: ;ln Plan Preparation)

Dear Mr. Ballard:

Enclosed please find Lawrence Livermore National Laboratory's
Comprehensive Site Hﬁfsmn ;@ Plan which has been prepared in response to
the Departmaent of Energy Chemical Safety Vulnerability Review, Management
Response Plan, Task 2. This plan was prepared based on the provided
guidance <[:|1:Jlt..u1‘nns.r|l1l (hswﬂ:!r oped by the DOE Action Team and includes an
assessment of the LLNL chemical safety sy .»Inm s against each of the eight
identified vulnerabilities.

Overall, our assessments indicate that LLNL has effectively reduced the
identified potential chemical safety vulnerabilities through our ¢ hemical safety
systems to acceplable levels. There are ongoing management ac tions,
dascribed in the enclosed plan, which are expected to further minimize potential
vulnerabilities.

Please feel frae to contact my office or Rex Bedch (510-422-7592) it you have
any questions or need further information.

-. ince nr@»l'gr
.4)

o "1!
Dennis K, :
Associate Director
Plant Operations

JEM:DenFisher-Chem Vulnar

An Equal Opgortunity Employer © University of Calformia + P.0. Box 808 Livermors, CA 94551-9900 ¢ Telephone (510) 422-1100 « Twx 910-386-8239 UCLLL LVMR



LAWRENCE LIVERMORE NATIONAL LABORATORY

- CHEMICAL SAFETY VULNERABILITY
COMPREHENSIVE SITE RESPONSE PLAN

September 1995



Introduction

A chemical safety vulnerability review of the DOE complex was conducted between February
and July 1994 at the request of the Secretary of Energy. This review resulted in the
identification of the following eight generic vulnerabilities that were considered symptomatic of
weaknesses in safety management systems to adequately address chernical hazards throughout
their life cycle:

 Abandoned chemicals and chemical residuals

« Past chemical spills and ground releases
 Characterization of legacy chemicals and wastes
« Disposition of legacy chemicals

+ Storage facilities and conditions

» Condition of facilities and support systems
* Unanalyzed and unaddressed hazards
» Inventory control and tracking

The Chemical Safety Vulnerability Management Response Plan (dated September 1994), stated
that  ..all DOE sit=s that maintain chemical operations, storage facilities, or 'legacy’ chemical
holdings will assess their status with respect to the eight generic vulnerabilities iuentified by the
Chemical Safety Vulnerzility Working Group and will identify any vulnerabilities not currer:tly
controlled under their environment, safety, and health (ES&H) programs. The sites will then
prepare comprehensive site response plans to report their vulnerabilities and to address those
vulnerabilities requiring mitigation to comply with regulations, standards and DOE Directives.”

This report presents the Lawrence Livermore National Laboratory (LLNL) Comprehensive Site
Response Plan including an assessment on each of the eight identified vulnerabilities and
planned mitigation actions, where necessary.

The LLNL site response plan is organized as follows:

o  Summary of Chemical Management Systems

1. Chemical Inventory and Management System

2. Hazards Assessment and Safety Analysis Program
3. Industrial Hygiene Programs

4. Industrial Safety Program

5. Fire Protection Program
.

R

. Training Prograrmn
7. Hazardous Waste Management
8. General Chemical Safety Programs

» Eight generic vulnerabilities - each with a determination assessment for LLNL



\

EMICAL SAFETY MANAGEMENT SYSTEMS

SUMMARY OF CI

Existing safety management systems which facilitate control of chemical hazards are summarized
in this section. This provides an overview of LLNL's management systems and programs that
are being used to promote chemical safety and responsible chemical management throughout the

cherical life cycle, including receipt, transport, storage, use, and disposal. These chemical
management systems are part of the implementation of the Laboratory's Health and Safety
(H&S) Policy; "The LLNL H&S policy is to take every reasonable precaution in the
performance of its work to protect the health and safety of e nn]p loyees and the public and to
prevent 1p»mr-:-1nry dam age. Furthermore, it is the policy of LLNL to implement U.S. Department
of Energy (DOE) H&S orders and comply with prescribec stmmd ards and local, state, federal and
ll.l'mw:)nsilt'y of California (UC) regulations in the area of Ihu::.at].tl]f and safety."

ss of evaluating, planning, integrating and documenting the various elements of the
..H[ Program into ex I'H"lltlnll"llﬂ[.m, (erl,ldlll()lnm,, jobs, and projects performed by the
L ..axl orator y is described in Chapter 2 of the LLNL Health & Safety (H&S) Manual, "Integrating
ES&H Into Laboratory Activities™. Each step of the life cycle for all work activities is addressed
including conception, design/plan, production/procurement, operations and
termination/disposal. The integration of ES&H issues for each of these phases is described
;ilm.l'e-]pne ndent of the size of the work activity. This is similar to the "Plan, Do, Check, Act” cycle
0: Total Quality Manage ment (TOM), with expanded details in the planning and preparation
phase.

ES&H effort required for work performed at LLNL is adjusted using a graded approach. This
graded approach involves assessing the hazard(s) (i.e., the danger inherent in an activity) and
managing the residual risk (i.e., the danger remaining after ¢ -ontrols have been implemented).
The greater the risk, the greater the level of control required to manage it. Although different
activities demonstrate varying degrees of hazard, all operations are managed such that they
present a low risk to employees and the public.

1. Chemical Inventory and Management System

ChemTrack is a computerized chemical tracking system dﬂ!:ﬁ-lf' ned to comply with regulatory
requiremnents and improve the way hazardous materials are inventoried and managed at LLNL.
ChemTrack utilizes bar codes, laser scanners, and custornized computer software to inventory
and track chemical containers site-wide.

The system was first implemented in late 1993 with a Laboratory-wide baseline inventory effort
and continues to develop in order to address a broad range of institutional needs. The system
currently contains inventory information on over 200,000 chernical containers stored at LLNL.
Newly 1pmwr]hu:m:udl chemicals are bar coded and entered into ChemTrack as they arrive on-site and
chemical user's are requested to return bar codes for scanning out of the system when the
container is ready for disposal. To date, user cooperation with these proc edures has been good.
These activities, combined with an annual site-wide inventory to recalibrate the system, have
resulted in a more accurate inventory and improved compliance. Access 1o the ChemTrack
database is gradually broadening as the system matures to include pers sonnel from the Hazards
Control Departruent and various program organizations.

ChemTrack is used to support a range of ES&H activities, including regulatory reporting under
the Superfund Amendments and Reauthorization Act .:.AF!M. improving access to Material
Safety Data Sheet (MSDS) and related chemical safety information, assisting in preliminary



y

hazard assessments of selected LLNL facilities, tracking specified air pollutants, and facilitating
informal chemical sharing and pollution prevention initiatives among Laboratory programs.
ChemTrack, by providing a more accurate chemical inventory, allows the Laboratory to reduce
chemical purchases, more accurately account for and manage legacy chemicals and minimize the
generation of hazardous waste.

In the future, ChemTrack will find increasing application in the areas of industrial hygiene (e.g.
tracking chemical expiration dates, carcinogens, etc.) and improving emergency response
capabilities.

L. Hazards Assessment and Safety Analysis Program

This program provides hazard classifications for Laboratory facilities, and assists Laboratory
line and program organizations in preparing and reviewing safety analysis documents required
by DOE Orders 5481.1B, 5480.5, 5480.23 and associated DOE standards. Hazard assessments
and safety analysis reporting is a performance measure under the University of California (UC).
Contract as Criterion 4.1, Performance Measure 4.1.a. This performance measure is assessed
annually to ensure continual safety analysis program improvement based on a detailed milestone
schedule.

Program and line organizations with hazard ranked facilities are responsible for preparing safety
analysis documnentation. The Hazards Control Department performs the following functions
relating to this program:

¢ Generates, documents and maintains a hazard assessment and classification for each
facility that accurately reflects its current operations and inventory of hazardous
and/or radioactive materials.

o Notifies the Associate Director for Plant Operations of any changes in the
classification of a facility.

» Tssues guidance for the preparation, review and approval of safety analysis
documents.

* Prepares the analysis of credible accidents in hazard-ranked facilities, when
requested by the programs.

o Provides an independent technical review of Safety Analysis Reports (SARs)
generated by the programs.

Safety Analysis: In each Directorate, the following Safety Analysis program elements apply to
chemical safety.

The initial step of a safety analysis is a screening to determine, through visiting with the facility
personnel, building walk-throughs, and ChemTrack, the amount of hazardous or radioactive
materials present. Where Facility or Operational Safety Procedures allow larger quantities than are
actually present, the larger quantities are used. This information is then compared to published lists
of hazardous materials. If the quantities are available in amounts greater than thresholds given in
the tables, a hazard classification is assigned.

The next step in the process is a Preliminary Hazard Analysis (PHA). At this point, worst case
accident scenarios are developed and studied to determine on- and off-site effects. Mitigating
effects of passive barriers such as the siting, building structure, etc., may be considered. Where
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accidents may have significant on-site, but negligible off-site effects, the facility is classified as
Low Hazard. If off-site effects are minor but not negligible, the classification is Moderate Hazard.
Major off-site effects require a High Hazard classification.

Safety Analysis Reports (SAR) are required for all hazard rank fac ilities in accordance with DOE
Order 5481.1B. The purpose of the report is.to show how the risk of the existing hazards are
mitigated to an acceptable level by the facility and its operation. Active features that have a
mitigating affect on the results of the worst-case accident must be in place whenever the facility is
operating. The SAR is the envelope for the facility operations. Operational changes must be
compar ed in the SAR to see if the ¢ hange leads to new credible accidents not covered in the original
analysis and the SAR must be rewritten if accidents are not covered.

3. Industrial Hygiene Programs

The Industrial Hygiene Program is desig
biological, chemical and physical hazards. The program is intended to meet requirements in
DOE Orders 5480.8A, 5480.10, 5483.18, 5484.1, and OSHA regulations 29 CFR 1910 and
1926. The program is implemented in all fac ilities with the above-mentioned hazards.
Laboratory guidance is provided in several chapters and supplements of the H&S Manual. The
principal activities in this program are to:

gned to protect the health and safety of employees from

+ Evaluate operations and recommend controls for the safe use and handling of hazardous
chemical and biological materials, including carcinogens, mutagens, teratogens and
blood bome pathogens.

» Inform the Laboratory’s Health Services Department of employees who may need
medical monitoring related to potential exposure to health hazards.

o Evaluate the need for and use of respiratory and personal protective equipment, as
required.

» Inspect and test laboratory hoods, HEPA filters and other ventilation systems.

» Recommend controls to reduce exposure to noise, and abnormal environmental pressure,
humidity and temperature, and to maintain an acceptable level of indoor air quality.

¢ Recommend controls to protect employees from non-ionizing radiation, e.g.
radiofrequency and magnetic fields.

o Inform employees of the health and wp»lw:iu...ad hazards in the workplace and maintain
appropriate Material Safety Data Sheets.

« Train employees in recognizing and controlling health and physical hazards in the
workplace.

» Establish criteria for sanitary conditions in all facilities,

including food service, storage
and display areas, and in the potable water supply and di

ribution system.

The Industrial Hygiene Program is administered for each Director ate by one of four ES&H
Teams. Each ES&H Team is comprised of health and safety professionals including Industrial
Hygienists. The Technical Leader for Industrial Hygiene from the Technical Support and Policy
Development Division of Hazards Control monitors the field program to ensure that
implementation of the program is consistently applied on a Laboratory-wide basis. The
Industrial Hygienists are carefully selected professionals, who generally possess advanced
academic degrees and are Certified Industrial Hygienists by the American Board of Industrial
Hygiene. Elements of the Industrial Hygiene program are defined in the Health and Safety
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Manual and the Hazards Control Manual. The Hazards Control Manual defines the roles of
health and safety professionals and technicians. It also defines the requirements for Team and
Discipline Action Plans. The Team and Discipline Action Plans are reviewed annually by the
Industrial Hygienist, ES&H Teamn Leader, and Technical Leader for Industrial Hygiene and are
updated as needed to address regulatory requirements and risk reduction, based on potential risk
and current field experience.

Components of the Industrial Hygiene Program related to chemical safety include:

L]

- Hazards Assessment forms are u

N

Health and Safety Manual Chapters and associated Supplements:

Chapter 2 - Integrating ES&H into Laboratory Activities

Chapter 4 - Incident Analysis and Reporting

Chapter 5 - Medical Program

Chapter 6 - Design and Construction section on "Eyewashes and Safety Showers”
Chapter 7 - Education and Training

Chapter 8 - Hazardous Material Control

Chapter 10 - Personal Protective Equipment

Chapter 11 - Access Control, Safety Signs, and Alarm Systems

Chapter 12 - Ventilation

Chapter 21 - Chernicals

Supplemen. 21.01 - Chemical Hygiene Plan for Laboratories

Supplement 21.10 - Safe Handling of Beryllium and Its Compounds

Supplement 21.11 - Safe Handling of Mercury

Supplerent 21.12 - The Safe Handling of Fluorine

Supplement 21.13 - Hydrogen ‘

Supplement 21.14 - Safe Handling of Alkali Metals

Supplement 21.15 - Safe Handling of Acids and Bases

Supplement 21.16A - Safe Handling of Chemical Carcinogens in Research Laboratories
Supplement 21.16B - Safe Handling of Chemical Carcinogens in General Work Areas
Supplement 21.19 - Asbestos

Supplement 21.20 - Lead

Chapter 25 - Storage of flammables

Chapter 26 - Hazards General and Miscellaneous

Supplement 26.14 - Working in Confined Spaces

Supplement 26.21 - Roof Access Procedure

Hazards Review or Project Work Plan forms are used to evaluate chemical carcinogen
jects per Hd&.S Manual Supplement 21.16A "Safe Handling of Chemical Carcinogens
search Laboratories” and Supplement 21.16B "Safe Handling of Chemical
Carcinogens in General Work Area:

d to evaluate projects and prescribe appropriate
respiratory protection and/or exposure monitoring per Hd&S Manual Chapter 10, Section
10.05 "LLNL Respiratory Protection Program”.

Operational Safety Procedures (OSPs) and Facility Safety Procedures (FSPs).
Equipment Release Forms are used for the evaluation of equipment that will be stored or
reused in another location. Guidance for using the forms is provided in H&S Manual
Supplement 8.07 "Equipment Repair, Transfer, Storage, and Excess." _
Controlled Items program for Procurement - requires ES&H Team signatures for
chemical and hazardous materials purchases. A controlled iterns listing and authorized
signatures for release of purchase orders for those items is transmitted from Hazards
Control to the Procurement Department as items or signatures change. Authorized
Procard purchasers must obtain prior approval from Hazards Control before placing
credit card purchases for hazardous chernicals.




d Accident/Injury Reports are completed per H&S Manual Chapter 4 "Incident Analysis
and Reporting” and the accident/injury report database is used regularly to determine
trend analysis, including factors affecting the chemical safety program.

. Medical referrals, pregnanc ¥ consu ltations & exposure assessments, & work restrictions
are done per H&S Manual Chapter § "Medical Program”.

o MSDS Hotline.

° Design Reviews.

. Computer Databases for Hazard Assessments (hazards, personal protective equipment

and monitoring/sampling activities), and MSDS's.

IH surveys are completed through work area tours, IH sampling, self-assessments, and review
of safety documentation such as OSPs and FSPs. The surveys are documented on Hazards
Assessment forms as described below. Routine monitoring is done under Discipline and Team
ction Plans. Monitoring samples are analyzed by an on-site Industrial Hygiene Analytical
Laboratory which is accredited by the American Industrial Hygiene Association.

Assessment_and Monitoring Plan

Exposure assessments are performed to anticipate, recognize, evaluate, and control
potential workplace hazar ds so that all employees are assured a safe and healthful work
environment. The LLNL workplace involves a large variety of hazards, cc stantly
changing operations and a mobile group of workers. Evaluation of these complex
situations requires a sound, logical workplace exposure assessment and mo ypitoring
strategy to focus industrial h\ygl.«'m:,, occupational medi nd other occupational health
resources on those wm'k' situations with the greatest risk or potential for adverse health
effects. The LLNL Exposure Assessment and Monitoring Plan has recently been
developed (April 1, 1995) to provide a consistent, systematic framework to accomplish
at least the following five goals:

Exposure.

1. Assess potential health risks faced by all workers, differentiate between
acceptable and unacceptable exposures, and control unacceptable exposures;

2. Establish and document records of all potentially exposed workers and
communicate exposure monitoring results to each worker;

3. rral of specific groups of exposed employees to Health Services for medical
evaluation.and surveillance;

4. Compliance with regulations and exposure guidelines; and

5. Efficient and effective allocation of time .md resources to accomplish the above

four goals.

This plan outlines a strategy for how industrial hygiene exposure assessment and
monitoring will be implemented at LLNL. This plan goes beyond compliance and

~ provides a comprehensive and integrated approach to the characterization of chemical,
biological and physical (noise, non-ionizing radiation, and temperature extrermes)
stressors. A risk based approach is being used to focus industrial hygiene and
occupational medical resources to those areas of greatest risk.

The development and implementation of the Exposure Assessment and Monitoring Plan
is part of a performance measure under the University of California (UC) Contract as
Criterion 1.1, Performance Measure 1.1.c. This performance measure is assessed
annually to ensure continual progress towards the goal of preventing personnel
exposures to toxic materials.

Exposure assessment and monitoring records have been computerized during the
summer of 1995 and are to be made available to authorized Health Services and Hazards

"
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Control Department personnel. Since this system will contain sensitive data, access will
be protected from unauthorized users. Reports of exposure monitoring activities will be
sent to potentially exposed employees, supervisors and ES&H assurance managers.

Chemical Safety Requirements

Requirements for chemical safety are provided in Chapter 8 and 21 of the LLNL
Health and Safety Manual and their Supplements, and Chapter 10 of the LLNL
Environmental Compliance Manual. This information is intended to provide the
user of chemicals with requirements and guidelines for the safe use and dispgsal of
such chemicals. Detailed information can be found in the specific chapters
referenced and in the supplements.

Supplements to these H&S Manual chapters include detailed safety controls for
beryllium and its compounds, mercury, fluorine, hydrogen, alkali metals, acids and
bases, carcinogenic substances, work enclosures, lead, asbestos and asbestos
products. There are also a specific supplement for the implementation requirement
for the OSHA Lab Standard (Chemical Hygiene Plan). These documents are
current and widely distributed throughout the Laboratory.

Controls for other hazards associated with chemicals are addressed in the Health &
Safety Manual and associated Supplements including:

. Chapter 8 - Hazardous Materials Control
o Chapter 22 - Cryogens

. Chapter 24 - Explosives

. Chapter 33 - Radiation

Health Hazard Communication Program

LLNL's Health Hazard Communications Program, provided as Supplement 7.02 of the
H&S Manual, is designed to ensure that all employees in LLNL work areas are informed
about physical and health hazards from hazardous materials in the workplace. This
program exceeds currently applicable OSHA requirements for hazard communication and
includes the integral use of material safety data sheets (MSDSs), manufacturers’ labels,
formal training, and on-the-job training. Job-specific hazard information is provided by
each supervisor at the work location. Additional specific health hazard training is
provided to employees potentially exposed to chemicals with unique hazards and control
measures, such as asbestos and lead.

Chemical Hygiene Plan

LLNL’s Cherical Hygiene Plan, provided as Supplement 21.01 of the H&S Manual,
specifically addresses all employees in LLNL Laboratory operations where short-term
exposures to varying amounts of hazardous chemicals may be encountered. The
Chemical Hygiene Plan was developed in accordance with OSHA requirernents
contained in Title 29, Code of Federal Regulations (CFR) Section 1910.1450
(Occupational Exposure to Hazardous Chernicals in the Laboratory). This chemical
hygiene plan emphasizes worker training and safe work practices.



Chemical reun::iinr;;wz:ﬂ h.mmﬂiima' practices are addre ‘..,m in Supplement 21.16A (Research
Laboratories) and 21.16B (General Work Areas). LLNL's requirements for carcinogen
use are based on OSHA regulations and DOE orders (5480.8A and 5480.10). Safety
controls are establish u--(*l based on the potency of materials and the conditions found in a
particular operation. Each material and its usage is evaluated individually and a hazard
evaluation for each situation is completed to determine the appropriate handling
procedures, LLNL's approach is intended to minimize exposure to levels as low as
reasonably achievable. In some cases, these controls are also applied to other materials
(e.g. teratogens, mutagens) with high toxicity.

4. Industrial Safety Program

Industrial Safety responsibilities in the area of chemical safety involve the safe design, use, and
maintenance of pressure cryogenic systems, and explosives, and ev aluating typical industrial
hazards that may impact chemical safety (e.g., material handling).

The Industrial Safety F rgram is administered for each Directorate by one of the frur ES&H
Teams. The Technical Leader for Industrial Safety from the Technical Support and Policy
Development Division of Hazards Control monitors the field program to ensure that implementation
of the program is consistently applied on a Laboratory-wide basis. Industrial Safety Engineers are
carefully selected professionals, who generally possess advanc ed academic degrees and are
Certified Safety Professionals (CSP). Elements of the Industrial Safety program are defined in the
Health and Safety Manual and the Hazards Control Manual. The Hazards Control Manual defines
the roles of health and safety professionals and technicians. It also defines the requirements for
Team and Discipline Action Plans. The Team and Discipline Action Plans are reviewed annually
by the Industrial Safety Engineer, ES&H Team Leader, and Technical Leader for Industrial Safety
and are updated as needed to address regulatory requirements and risk reduction, based on potential
risk and current field experience.

[J
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The following program elements address these concerns:
° Health and Safety Manual Ch mnpt«»n and Supplements:

Chapter 7 - Education and Training (L river is primarily OSHA)

Chapter l ( ) - Personal rotective Equipment (Driver € DSHA)

Chapter 22 - Cryogens (Driver is OSHA and DOT standards)

'l._.hx.mpnn::lrf 4 - Explosives and Supplements to Chapter 24

"'I'l.aupntc r 23 - Electricity

Chapter 26 - General and Misc. Hazards, especially sections on Housekeeping, Confined

Spaces, Roof Access and Lockout/Tagout

Chapter 27 - Earthquake Safety and Supplement 27.02 Seismic $ afety Program

Chapter 29 - Matenal Handling, (Driver is QOSHA)

Chapter 32 - Pressure and Supplements to E‘lh.:qpl«'l: 32 (Driver is OSHA, DOT standards
and DOE Orders)

. Hazards Review forms.

. C r] erational Safety Procedures and Facility Safety Procedures.

. Controlled Iterns program for Procurement - requires ES&F Team signatures.
. Accident/Injury Reports.



5. Fire Protectionm Program

The fire pr <.nt¢=>rnun program is designed to meet requirements in DOE Order 5480, 7, Fe
Regulations 29 CFR 1910, and National Fire Protection Association (NFPA) standards. The

program is im |]pll¢='| nented in all LLNL facilities in accordance with the guidance in Chapter 25 of
the H&S Manual. The principal activities consist of:

» Controlling the use, storage and handling of combustible materials.
+ Controlling fire hazards, for example, from welding, soldering, etc
+ Inspecting facilities and enforcing applicable fire and building codes.
+ Inspecting and testing fire alarm and suppression systems.

+ Maintaining a well trained and equipped emergency response force (i.e., Fire
Department and Hazardous Materials Response Team).

6. Training Program

The Laboratory's trainin 8 program is defined in the LLNL Training Program sanual. This
manual provides LLNL ‘raining policies for job-related training, including ES&H trainir.g,
assigns responsibilities, establishes requirements and provides implementation glllldldl[l(‘l".
Training requirermnents are based on operational needs, and are intended to meet requirements in
federal and state regulations, and in DOE directives. ‘Alsc ), training nﬂq[mr('m«-lmt's. are stipulated
as part of the ES&H ;[M-Jr*f’ccmnn.nm:,e' measures under Contract 48, Appendix F (Section A, Part 1).
The goal of LLNL's ES&H training is to ensure that all personnel have the training required to
protect health, and to perform their work in a competent, safe and environmentally sound
manner, To that end, the following training prograr objectives were established to:

. [dentify and document all training requirements (including those pertaining to ES&H
issues) that are mandated by Laboratory management or outside authority, or otherwise
determined to be necessary for performing a particular task or assignment.

o Provide mechanisms to-assure that required training is accomplished.
° Document and make available all appropriate training-related information for use by

authorized LLNL employees as well as for authorized external review purposes.

. Assure that the program is structured to permit adequate review and analysis of its
effectiveness., _
¢ Maintain a manual (the LLNL Training Program Manual) that provides guidance for

implementing the prograrm.

The management of the Laboratory's training program is a distributed task with specific
responsibilities assigned to the Associate Directors (ADs), their line managers and employees,
Laboratory teaching or ;i'.aumm.‘nnu ns, the Laboratory Training Manager, and the Training Program
Committee. The Training Program Committee performs the following functions:

° Maintains an awareness and overview of the Training Program and resolves issues as
appropriate.
o Reviews and concurs with all ¢ hanges to the LLNL Training Program Manual, including

the addition or removal of institutional training requirements and any substantive changes
to the record-retention process or policy.

In general, the ADs, in their combined roles of Program, Facility and Payroll senior managers
are required to maintain a training program plan that describes key objectives, establishes clear

9
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lines r»l responsibilities and communications for the trai ning program, and identifies institutional
and special training requirements. In addition, the directorates and ! heir line or ganizations and
facilities maintain records of training requirements and the related satisfactory course-completion
records for their employees. Employees are required to attend, and are expected to satisfactorily
complete, all assigned training courses.

Chemical safety related training courses currently available to LLNL employees include;

« New Employee Safety Orientation

+  Environment, Safety, and Health for Mangers

*  Health and Safety for Employees and Visitors at Site 300
v Operating with the Fire Department at Emergencies

*  Medic First Aid and Cardiopulmonary Resuscitation

*  Qualification for Fire Extinguisher L Jsers

v Explosives Safety

»  Health Hazards Communication for Supervisors

»  Health Hazards Communication for Supervisors of Chemical Labs
Confined Space Entry '

* Confined Space Instruments

»  Hydrofluoric Acid

*  (Chermnical Safety

o Laboratory Safety

o Beryllium

o 15\]]&.,51111 Metals

o Asbestos Safety

*  Respiratory Protection

*  Pressure Safety

The official records of successful course completions by employees are maintained in the
Laboratory Repository of Completed Courses (LROCC) database. This database is maintained
by the Information Resources Division (Human Resources Department) who receive the course-
completion information from the teaching organizations.

Teaching organizations develop, or obtain and present courses to meet training requirements.
Most ES&H-related courses are provided by the ES&H support organizations; i.¢., the Hazards
Control and Environmental Protection Departments, and by the Emergency Preparedness and
Response Program. However, all directorates may provide courses to meet unique training
requirements. Guidance for the development, review, updating and documentation of the

process, and for qualifying instructors, is provided in the LLNLTi raining Program Manual.

Changes to the LLNL Training Program Manual, including changes to the list of institutional
courses, are developed by the Laboratory Training Manager based on input from Laboratory
organiz ations. After review by the Laboratory Counsel’s Office, and concurrence by the
Training Program Committee, changes to the manual are forwarded to the Deputy Director for
Operations for approval.

7. Hazardous Waste Management and Environmental Compliance Programs

An Environmental Protection Department (EPD) Envir onmental Compliance Manual has been
developed to assist LLNL personnel in complying with environmental requirements. This
Manual summarizes the environmental regulatory programs and requirements affecting LLNL
operations. Each section outlines how LLNL activities and operations are regulated and whom to

10



contact for further information. This Manual is not intended to provide comprehensive guidance
on each regulatory area; instead, it provides LLNL personnel with an overview of environmental
requirernents and enough information to determine whether:

» Environmental permits are required (e.g., an air quality permit);

» Environmental analyses must be performed (e.g., an environmental impact staternent or
report);

» Environmental plans must be prepared and implemented (e.g., an emergency response
plan);

» A chemical release must be reported (e.g., a hazardous waste spill); and

* Records (and what kinds) must be kept.

Because some environmental activities or media (i.e., air, water, land) are regulated by more
than one environmental program, the Manual is structured by functional topics, not
envirorunental regulatory programs.

All hazardous, medical, radioactive and mixed wastes generated by Laboratory operations must
be managed in compliance with applicable federal and state laws, regulations, RCRA perrnits,
and requirements in DOE directives, e.g., DOE Orders 5400.1, 5400.3, and 5820.2A. In
addition, acceptance requirements for transuranic and low-level radioactive wastes at DOE sites
have to be met.

The Hazardous Waste Management Division (HWM) in EPD supports Laboratory waste
generators by performing the following functions:

0 Processing, storing, packaging, solidifying, treating, or preparing waste for shipment to
treatment and disposal facilities, for recycling, or for discharge to the sanitary sewer.

. Tracking and documenting the movement of hazardous, radioactive and mixed wastes
from Waste Accumulation Areas (WAAs) to disposal.

. Decontaminating Laboratory equipment.

0 Ensuring that containers for shipment of waste meet specifications of the Department of
Transportation and other regulatory agencies.

0 Responding to emergencies and participating in the cleanup of hazardous and radiocactive
material spills at LLNL facilities.

. Designing, operating and maintaining waste handling facilities and equipment.

o Operating the Chemical Exchange Warehouse to facilitate reuse of chemicals.

All waste generators are responsible for performing the following activities:
43 N I.I 3

» Completing training in hazardous waste handling practices.

o Requesting sampling and analysis to identify unknown waste constituents.

° Segregating wastes and package it in approved containers.

. Using and filling in appropriate labels for labeling the waste containers.

. Complying with rules governing the accumulation of waste at or near the point of origin.
° Preparing waste containers for movement from the work area to a WAA and filling out

an appropriate waste disposal form.



HWM provides full s
generated in LLNL facilities. Waste tec

Storing sealed waste container in the WAA,

vice management of hazardous, radioactive, and other regulated wastes
hnicians are highly trained and skilled to handle hazardous

waste efficiently. This has significantly reduced historic concerns about chemical corpatibility,
improper identification, exceeding accumulation tirne limits, waste segregation, mixing of waste
strearns, waste minimization, and tracking of waste containers. Researchers who infrequently

generate waste have been able to devote more time to conducting r
remember how to manage the waste corr

zsearch instead of trying to
tly. Generators and handlers of hazardous, radioactive,

and regulated wastes are required to successfully complete the course Hazardous Waste Handling
Practices, EPO006, annually. This course provides detailed information on management of the
wastes at the point of generation, and an overview of WAA management to meet regulatory
requirements and policy. The guidance document, Guidelines for Waste Accumulation Areas,
March 1989, UCAR-10192, Revision 1 provides detail on responsibilities of various
organizations. ‘

The procedures document entitled,
Hazardouws Waste, Volumes 1
certifies waste that is not radioac

exists.

Criteria and Procedures for the Certification of Nonradioactive
August, 1992, UCRL-AR-109662, describes how LLNL
e when generated in areas where the potential for radioactivity
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Waste Minimization and Pollution Prevention Awareness

Under the Director's Waste Minimization Policy, the Laboratory is committed to
minimizing waste from Laboratory operations, particularly hazardous, mixed and
radioactive waste. Activities to implement this policy include:

* Developing specific goals and schedules for waste minimization activities and
documenting the goals and schedules.

. Characterizing waste streams and developing a baseline of waste generation data.

. Identifying opportunities for waste minimization in on-going and new operation
and projects. .

. Reducing or eliminating waste through sc reduction (e.g., product changes,
technology changes and good operating pr s5) and recycling and reclamation.

° Enhancing communication of waste minimization goals, objectives, methods,

techniques and successes among Laboratory organizations.

. Evaluating the effectiveness of the program and preparing an annual report, and

other waste minimization and pollution prevention documents.

Pollution Prevention Awareness activities complement the waste minimization effort.
These activities are implemented by the EPD, and involve primarily education and
communication activities.

Chemical Exchange Warehouse Project

HWM implemented the Chemical Exchange Warehouse (CHEW) project in October
1993. The CHEW project is designed to identify and temporarily store excess, usable
chemicals until requested by someone who will use them productively. Instead of
buying new chemicals from a commercial supplier or manufacture, a user can obtain
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excess chemicals free-of-charge from CHEW. When programs shut down, employees
retire, or inventories are reduced, many usable chemicals are sent to HWM for disposal.
Unused chemicals represent a substantial portion of HWM's waste and managing these
still usable materials as hazardous waste is expensive. - CHEW promotes waste
minimization and results in considerable savings by reducing the amount of new
chemicals that need to be purchased as well as reducing costs of hazardous material
disposal.

Any LLNL employee can access the CHEW chemical inventory from the Laboratory
computer network. Chemicals or chemicals products may be selected from the list for
delivery by a CHEW technician. Items are kept on the CHEW inventory for a maximum
of one year.

General Chemical Safety Programs

Hazardous Materials Packaging and Transportation Safety Program

The Hazardous Materials Packaging and Transportation (HMPT) Program establishes
responsibi'‘ies, ~equirements, and controls for the packaging and on-site transportation
of Category 1, 2 and 3 hazardous materials, substances, and wastes. The objectives of
the HMPT Program are to ensure that operations involving the packaging and on-site
transfer of hazardous materials, substances and wastes shall be conducted to:

. Protect the health and safety of employees, subcontractor employees, visitors and
the public;

. Protect the environment;

. Protect the hazardous material during transport; and to

. Comply with applicable federal, state, and local regulations and requirements.

The program is intended to meet the requirements of the DOT Hazardous Materials
Regulations (49 CFR 100-180), the EPA RCRA Regulations (40 CFR 115, 116 and
262), the California Code of Regulations (22 CCR, Chapter 30), and DOE Order
5820.2A. Laboratory requirements are specified in the On-site Hazardous Materials
Packaging and Transportation Safety Manual and in Chapter 8 of the H&S Manual.

The HMPT Program is managed by the HMPT Safety Committee. The Committee
performs the following functions:

. Oversees the program and ensures its implementation and coordination
throughout the Laboratory.
. Approves all new and/or revised packaging and transportation procedures.

Initiates appraisals of hazardous materials and packaging operations and tracks
corrective actions resulting from such appraisals.

. Issues the HMPT Quality Assurance (QA) Plan and implementing procedures,
and ensures compliance with the QA Plan.

Each cognizant Laboratory organization performs the following activities:

. Receive, package and transfer hazardous materials in accordance with approved
procedures. .
. Provide guidance to Laboratory personnel on the correct methods for packaging

(i.e., containment), labeling and on-site transfer operations.
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. Provide approved containers for packaging of hazardous materials to Laboratory

employees.

. Train personnel and maintain training records.

*  Perform the QA activities and maintain QA records as called out in the
organization's QA Plan.

. Establish and implement controls for loading and unloading of vehicles.

. Establish and implement controls for the use of tie-downs to secure loads, and

for the operation, placarding, maintenance and inspection of vehicles used to
transport hazardous materials.

. Prepare emergency procedures for spills and fires involving hazardous materials
and transport vehicles.

ES&H Management Plan

Some LLNL Directorates, including the Chemical & Materials Science Directorate and
the Physics & Space Technology Directorate, have prepared ES&H Management Plans
to describe the management of Environmental, Safety, and Health (ES&H) activities in
their areas. Each plan describes the organization of the Directorate, ES&H
responsibilities for management and workers, facilities, and how ES&H requirements
are met. Each Assurance Office is responsible for maintaining this docu -ent and
coordinating its annual review.

The LLNL philosophy is that everyone shares the responsibility for creating and
maintaining a safe and compliant workspace. All personnel are responsible for
understanding their ES&H roles and responsibilities. Each ES&H Management Plan
provides guidance to personnel working on programs or working in facilities on how to
identify and fulfill these responsibilities.

LLNL Emergency Response Plan

LLNL has developed an Emergency Plan (EP) which describes the Lawrence Livermc
National Laboratory's (LLNL's) Emergency Management System (EMS)—a syste
designed to respond to mitigate potential consequences of credible on-site and signific:
nearby emergencies that could threaten Laboratory workers, the public, national security,
the environment. The planning, preparedness and readiness assurance activities descrit:
in this EP demonstrate LLNL's commitment to a vigorous program of emergen
preparedness and response capabilities throughout the entire site.

In addition, Department of Energy (DOE) Order 5500.3A, “Planning and Preparedness |
Operational Emergencies,” dated 4/30/91, requires LLNL to prepare and maintais
comprehensive EP. DOE’s emergency management sub-guide, "Standard Format :
Content For Emergency Plans," dated 12/11/92, establishes the EP format and conte
This EP satisfies these requirements and integrates requirements from other DOE ordt
associated management guides, and DOE Oakland Operations Office (DOE/OA
supplements. .

This EP describes the EMS's organizational elements, interfaces, authorit
responsibilities, resources, and predetermined actions to be taken in response to an actua
potential emergency. It describes the activities necessary to assure the readiness of the
site Emergency Response Organization (OERO), and it puts forth the provisions for
rapid mobilization and expansion of the response commensurate with the magnitude of
emergency and provides for reentry and recovery operations. This EP further serves
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guidance document to ensure the health and safety of personnel during and immediately
following an emergency. Working procedures to be followed during an actual emergency
are contained in the Emergency Plan Implementation Procedures. ‘

On-Site Preparedness Program

The Laboratory’s On-Site Preparedness Program (OSPP) establishes responsibilities and
requirements, and assigns functions and activities for emergency planning,
preparedness, response and readiness assurance. Additional elements of the OSPP are:

. Site Evaluation Program.
. Self Help Program.
. Occurrence Reporting Program.

The primary objectives of the OSPP are to ensure that:

. Facility-specific and site-wide emergency response plans and procedures are
prepared.

. Personnel are trained and equipped to manage and respond to credible
em="7encies.

. Emergencies are managed in an effective and timely manner to mitigate
consequences.

. Capabilities are maintained to support and assist DOE in the event of radiological
or nuclear emergencies.

The OSPP is intended to meet the requirements in DOE Orders 5500.1B, 5500.2B,
5500.3A and 5500.10, and the DOE Emergency Management Guide. Laboratory
guidance is provided in Chapter 3 of the H&S Manual and the LLNL Draft Emergency
Plan.

The Laboratory has designated an Emergency Response Program Administrator to
administer and coordinate all elements of the OSPP. The administrator manages the
OSPP Office which provides the following functions:

. Coordinating, scheduling and publishing the duty assignments for the Laboratory
Emergency Duty Officers (LEDOs) and supporting duty officers, e.g., from the
Fire Department, Public Information Office, etc.

. Coordinating the Laboratory's efforts in support of various DOE emergency
preparedness and response programs (e.g., ARG, FRMAC, NEST and RAP).

. Developing and publishing the LLNL Draft Emergency Plan and Implementing
Procedures.

. Maintaining the Laboratory's Emergency Management Center (EMC) ready for
instant activation and operation.

. Developing, providing and documenting performance-based training for LEDOs,
Emergency Management Team (EMT) and EMC support personnel.

. Conducting and documenting drills and table-top exercises for EMT and EMC
personnel.

. Planning, controlling, conducting and evaluating exercises involving all on-site

and off-site emergency response organizations in order to test the Laboratory's
emergency preparedness and response.
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Site Evaluation Program ‘

To provide a basis for the LLNL Draft Emergency Plan, the training of EMT personnel
and for the conduct of drills and exercises, a Site Evaluation Program has been
implemented. .

Line organizations are responsible for the following actions:

. Identify facility hazards and prepare and document hazards analyses (HAs).
. Perform facility-specific safety analyses using credible accident scenarios and
document the analyses in safety analysis reports (SARs).
. Submit the HAs and SARs to the Emergency Preparedness Response Program
‘ (EPRP) Administrator.

The EPRP Office uses the hazards and safety analyses to:

. Develop emergency planning zones and the Emergency Response Guide (ERG).
. Maintain and revise the ERG to reflect changes in facility operations, hazards,
and accident scenarios.

Self-Help Program

The Self-Help Program has been established as a fundamental component of the
Laboratory's EPRP. The Self-Help Program will be activated in the event of a site-wide
disaster, e.g., a major earthquake. Laboratory guidance is set forth in Chapter 3 of the
H&S Manual and in Chapter 2 of the LINL Draft Emergency Plan.

Key activities performed by the line organizations include:

. Designating Self-Help Zone supervisors and Assembly Point leaders and
defining their responsibilities and authorities.

. Developing and publishing organizational Self-Help Plans in accordance with
Laboratory guidance.

. Establishing building evacuation routes and personnel assembly points, and

providing self help kits at these locations.
. Participating in periodic, site-wide exercises of the Self-Help Program.

The EPRP Office supports the Self-Help Program by:

Providing guidance to Laboratory organizations.

Coordinating the establishment of Self-Help Zone boundaries.

Publishing Self-Help Zone Maps. ’
Developing and providing training for Self-Help Zone supervisors and Assembly
Point leaders. .

. Conducting periodic reviews of organizational Self-Help Plans, assembly point
locations and self-help kits.

Occurrence Reporting Program

The Laboratory's Occurrence Reporting Program is intended to meet the requirements of
DOE Order 5000.3B. LLNL policy and guidance on occurrence reporting are set forth in
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Chapter 4 of the H&S Manual, and in the associated LLNL Implementing Procedure -
DOE Order 5000.3B. The program is implemented by all line organizations and requires
the prompt notification and/or reporting of DOE-reportable occurrences via line
management to the Occurrence Reporting Office. :

The Occurrence Reporting Office (ORO) is part of the EPRP and provides for the

Laboratory a centralized reporting function to DOE. In addition, the ORO performs the
following support functions:

. Maintains the LLNL Occurrence Reporting and Processing System (ORPS)
computer terminal, and central files for LLNL occurrence reports. |

. Maintains a cadre of trained “Occurrence Reporting Duty Officers” to provide
telephonic notification to the DOE Emergency Operations Center regarding
emergencies and unusual occurrences.

. Develops and conducts training for employees in the preparation of occurrence
reports.
. Issues monthly and quarterly reports on the status of LLNL occurrence reports.

Conduct of Operations Program

The Laboratory's Conduct of Operations Program is intended to meet the requirements
of DOE Order 5480.19A. LLNL guidance on the development and implementation of
this program is set forth in H&S Manual, Supplement 2.19, Conduct of Operations.
The Conduct of Operations (ConOps) requirements are being implemented in all LLNL
hazard-ranked nuclear and non-nuclear facilities. ConOps is part of a performance
measure under the University of California (UC) Contract as Criterion 3.4, Performance
Measure 3.4.a. This performance measure is assessed annually to ensure continual
progress towards the goal of integrating the principles of ConOps into Laboratory
operations.

Designated "Facility Managers" or managers to whom the Facility Associate Director has
delegated responsibility for facility operations perform the following activities:

. Evaluate the applicability and compliance status of each of the 18 elements and
associated sub-elements of the ConOps order using the H&S Manual
Supplement 2.19, and document the results in a ConOps workbook.

. For any non-compliant but applicable clements and sub-elements, prepare an
implementation plan to bring the operations into compliance. Justify, using a
cost-benefit approach, if any ConOps elements (sub-clements) are not to be

implemented.

. Develop implementing procedures for the non-compliant elements and sub-
elements and conduct operations as per procedures.

. Maintain records of all approved ConOps procedures and related documentation
and revisions.

. Provide ConOps training for supervisors, operating and maintenance personnel
in accordance with LLNL institutional training requirements.

. Conduct periodic self assessments of ConOps implementation and improve

operations based on the self-assessment findings.

Lessons Learned Program

The Hazards Control Department has implemented a Laboratory-wide ES&H Lessons
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Learned program to reduce the occurrence of accidents and injuries by sharing
experiences of other individuals and organizations. This program gathers information
from a wide range of sources throughout the United States and focuses on those issues
most relevant to the Lab. Selection of the experiences for sharing is done by an advisory
group that includes representatives from the Assurance Review Office, Engineering, and
the Environmental Protection, Hazards Control, Health Services, and Technical
Information Departments. Distribution is by electronic mail to a list of 500 managers and
supervisors selected by Assurance Managers.

All Lessons Learned communications follow the basic format of “what happened,
lessons learned from the incident, where to get additional information or. help, and
recommendations on actions to be taken.” Topics covered through September 1994
include:

Improperly Labeled Chemicals Found to be Explosive

Voltage Checks Identify Electric Shock Hazards

Suspect/Counterfeit Parts Continue to be Found at LLNL

Improperly Mounted Face Plates Pose Electrical Hazards

Serious Electrical Shock at LANL

Smoke and Other Indicators of Possible Fire Should be Reported Immediately
Do-it-your<elf Modifications Can Be Dangerous

Managers who receive these documents are encouraged to distribute them to their
employees and post them on bulletin boards.
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Generic Vulnerability: Abandoned chemicals and chemical residuals

Determinati
1) Identify processes or operations potentially impacted by the vuinerability.

Site-wide impact

2) Describe management systems currently in place to mitfgate the
vulnerability. Reference applicable portions of the chemical management
systems summary, prepared in Step 1.

Each building at LLNL is assigned to a specific Associate Director designating overall
responsibility for the building. These assignments are listed in the LLNL facility
condition and use assessment/tracking system. Each building is assessed as described in
further detail under the Generic Vulnerability, Condition of facilities and support
systems. This system of designated responsibility works to ensure that all buildings are
accounted for and no buildings are abandoned.

The Chemical Safety Management Systems Summary describes the numerous checks
and balances at the LLNL site which act to minimize the potential for abandoned
chemicals and chemical residuals. In addition, LLNL has the following guidance and
required programs to address aging and/or changing Laboratory activities in order to
minimize the risk posed by this potential vulnerability.

Supplement 2.10 of the LLNL H&S Manual, Shutdown, Surveillance, and Maintenance
Requirements for Inactive Facilities, Equipment, and Experiments, provides guidance to
programs that are planning to shut down a facility or deactivate part of a facility and its
associated operations. Facilities that have been contaminated with hazardous materials
are managed in a safe manner at all times to ensure the protection of employees and the

public. A shutdown, surveillance and maintenance plan must be developed for all
deactivated facilities and operations.

Draft guidelines entitled Guidelines for the Safe Temporary Shutdown and Surveillance
of Facilities have been recently developed and successfully applied to a LLNL facility.
This information is intended for facilities which are planned for temporary shutdown
only (up to but not exceeding ! year). Pre-shutdown, surveillance and maintenance
recommendations are provided relating to industrial hygiene, health physics, industrial
safety, environmental protection, and fire protection. These guidelines will be
incorporated into Supplement 2.10 of the H&S Manual (described above).

Supplement 8.07 of the H&S Manual, ES&H Requirements for Equipment Repair,
Transfer, Storage, and Excess, was released in August 1994 and has been implemented
to ensure safe handling of equipment during its life cycle. Procedures are detailed to
certify that LLNL and DOE equipment is free of radioactive or hazardous materials
before such equipment is transferred on-site or off-site for repair, maintenance, or
storage; on-site for reuse; or into the excessing system.

3) Discuss the adequacy of management systems to control the vulnerability.
Only those vulnerabilities which require further mitigating activities
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should be addressed in Step 3.

Current LLNL programs reduce the potential vulnerability to acceptable levels. No
further actions are necessary for mitigation.
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Generic Vulnerability: Past chemical spills and ground releases

Determinati

1) Identify processes or operations potentially impacted by the vulnerability.

Site-wide impact

2) Describe management systems currently in place to mitigate the
vulnerability. Reference applicable portions of the chemical management
systems summary, prepared in Step 1.

The Chemical Safety Management Systems Summary describes the numerous checks
and balances at the LLNL site which act to minimize the potential for contact with past
chemical spills and ground releases. All LLNL environmental cleanup, remediation and
restoration work is performed in accordance with OSHA, EPA and DOE requirements
described by a comprehensive site Health & Safety Plan complemented with Standard
Operating Procedures.

A Federal Facilities Agreement (FFA) was adopted in November 1988 for the main
LLNL site and a FFA was signed in June 1992 for Site 300. The FFAs specify

approved cleanup activities including scope and schedule. At the main LLNL site,
cleanup actions include;

* Pumping water from 18 initial locations to contain and remediate the plume of
contaminants in the groudwater,

» Constructing ten on-site treatment facilities to treat the extracted groudwater using

ultraviolet (UC)/oxidation, air stripping, ion exchange and granular activated carbon,
and '

* Removing contaminant vapors in the soil by vacuum-induced venting and treatment
by catalytic oxidation and activated carbon.

Additional remedial action details are also reported in a January 6, 1993 document

entitled, Remedial Action Implementation Plan, and Remedial Design Reports for the
various treatment units.

At Site 300, a Remedial Investigation Report and two feasibility studies have been
completed. An additional feasibility study is in progress and a Record of Decision is
expected in 1998.

LLNL site cleanup activities and associated requirements are described in more detail in
the LLNL Environmental Compliance Manual. In addition, an Environmental Report is
issued annually which summarizes LLNL environmental monitoring and compliance

efforts for the previous year. This report contains detailed information including future
plans.

3) Discuss the adequacy of management systems to control the vulnerability.
Only those vulnerabilities which require further mitigating activities
should be addressed in Step 3.
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The LLNL site is a well characterized site in terms of chemical contaminants in the local
environment, including the soil and ground water. Most of the chemical contaminant
levels at the LLNL site are at such low concentrations that occupational exposure
potentials with adverse health affects are unlikely.

Current LLNL programs and controlled ;:lean-up efforts reduce the potential vulnerability
to acceptable levels. No further actions are necessary for mitigation.



Generic Vulnerability: Characterization of legacy chemicals and wastes

Determinati
1) Identify processes or operations potentially impacted by the vulnerability.

Site-wide impact

2) Describe management systems currently in place to mitigate the
vilnerability. Reference applicable portions of the chemical management
systems summary, prepared in Step 1.

The Chemical Safety Management Systems Summary describes the numerous checks
and balances at the LL.NL site which act to minimize the potential for contact with legacy
chemicals and wastes. In particular, the ChemTrack system and Hazardous Waste
Management program (including CHEW) work to minimize potential impact of this
vulnerability at Lj VL.

In addition, the management systems described above which mitigate the potential for
abandoned chemicals and chemical residuals also serve to mitigate this vulnerability.

3) Discuss the adequacy of management systems to control the vulnerability.
Only those vulnerabilities which require further mitigating activities
should be addressed in Step 3.

Current LLNL programs reduce the potential vulnerability to acceptable levels. No
further actions are necessary for mitigation.
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Generic Vulnerability: Disposition of legacy chemicals

Determination
1) Identify processes or operations potentially impacted by the vulnerability.

Site-wide impact but primarily older facilities and facilities which house discontinued, or
soon to be discontinued, operations.

2) Describe management systems currently in place to mitigate the
vulnerability. Reference applicable portions of the chemical management
systems summary, prepared in Step 1.

The Chemical Safety Management Systems Summary describes the numerous checks
and balances at the LLNL site which act to minimize the potential problems associated
with the disposition of legacy chemicals. In particular, the ChemTrack system and
Hazardous Waste Management program (including CHEW) work to ensure
accountability of legacy chemicals and ultimate disposition of these materiais.

In addition, the management systems described above which mitigate the potential for
abandoned chemicals and chemical residuals also serve to rnitigate this vulnerability -
particularly the requirements and guidelines for the shutdown of facilities including;
Supplement 2.10 of the LLNL Hd&S Manual, "Shutdown, Surveillance, and
Maintenance Re quirements for [m.awmn:: Facilities, Equipment, and Experiements”;
Guidelines for the Safe Temporary Shutdown and Surveillance of Facilities ; and
Supplement 8.07 of the H&S Manual, "ES&H Requirements for Equipment Repair,

"

Transfer, Storage, and Excess"”.

3) Discuss the adequacy of management systems to control the vulnerability.
Only those vulnerabilities which require further mitigating activities
should be addressed in Step 3.

Current LLNL programs reduce the potential vulnerability associated with the disposition
of legacy chemicals to acceptable levels.
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Generic Vulnerability: Storage facilities and conditions

Retermination

1)

Identify processes or operations potentially impacted by the vulnerability.
Site-wide impact

Describe management systems currently im place to mitigate the
vulnerability. Reference applicable portions of the chemical management
systems summary, prepared in Step 1.

The Chemical Safety Management Systerms Summary describes the numerous checks
and balances at the LLNL site which act to minimize the potential for chemical safety
problems associated with storage facilities and conditions. In particular, the Hazard
Assessment and Safety Analysis Program, routine industrial hygiene and self-
assessment program walk-throughs and monitoring of chemical work areas, chemnical
and carcinogen safaty requirements specified by the H&S Manual, fire protection storage
requirements, heaith and safety training programs, HWM requirernents and all of the
general chemical safety programs, described in the Chemical Safety Management
Systems Summary, work to minimize the potential impact of this vulnerability at LLNL..

Discuss the adequacy of management systems to control the vulnerability.
Only those vulnerabilities which require further mitigating activities
should be addressed in Step 3.

Current LLNL programs reduce the potential vulnerability to acceptable levels. No
further actions are necessary for mitigation.
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Generic Vulnerability: Condition of facilities and support systems

Petermination

1)

2)

3)

Identify processes or operations potentially impacted by the vulnerability.

Site-wide impact but primarily the Oldcm.l LILNL facilities

Describe management systems currently im place to mitigate the
vidlnerability. Reference applicable portions of the chemical management
systems summary, prepared in Step 1.

LLNL Plant Engineering Space and Site Planning group with guidance from the DOE
Strategic Facilities Initiative Program developed and implemented a facility condition and
use assessment/tracking system. All LLNL facilities are included in the system and are
assessed using the followin g criteria to define the condition of the buildings;

s

Excellent - Periorms to original specifications. Generally requires only preventive
maintenance. Easily restorable to "like new" performance.

Good - Performs to important original specifications with extra operations ;zu:ne:x:ltilmm,
some reasonable extra maintenance. Downtime does not effect operations.

Adequate - Meets program requirements/departmental mission ¢ assignments, but
cannot perform to all original specifications. Corrective as well as preventive
maintenance required/cost not excessive. Downtime does not unduly affect
operations.

Fair - Occasional substandard output even with careful operator attention. Repetitive
corrective maintenance needed. Total maintenance costs exceed economic
operations. Operations occasionally impeded by downtime. Expensive to be made
adequate for current use but could easily be converted to another use.

Poor - Consistent substandard performance. Excessive maintenance costs.
Operations continually threatened by breakdowns. Cannot be made adequate at any
cost, should be rernoved or demolished.

This system is used to manage and plan for aging facilities in advance of facility

shutdown. An example page from this tracking systern is provided as Attachment I
illustrating the type and quality of information in the system. Current implementation

and acceptance of this system is good.

Discuss the adequacy of management systems to control the vulnerability.
Only those vulnerabilities which require further mitigating activities
should be addressed in Step 3.

Current LLNL programs reduce the potential vulnerability to acceptable levels. No

further actions are necessary for mitigation.
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Generic Vulnerability: Unanalyzed and unaddressed hazards

Retermination

1)

2)

3)

Identify processes or operations potentially impacted by the vulnerability.

Site-wide impact

Describe management systems currently in place to mitigate the
vulnerability. Reference applicable portions of the chemical management

systems summary, prepared in Step 1.

The Chemical Safety Management Systems Summary describes the numerous checks
and balances at the LLNL site which act to minimize the potential for unanalyzed and
unaddressed hazards. In particular, the Hazard Assessment and Safety Analysis
Program, routine industrial hygiene and self-assessment program walk-throughs and
monitoring of chemical work areas, and all of the general chemical safety programs.
described in the Chemical Safety Management Systems Summary, work to minimize
potential impact of this vulnerability at LLNL.

Discuss the adequacy of management systems to control the vulnerability.
Only those vulnerabilities which require further mitigating activities

)

should be addressed in Step 3.

Current LLNL programs reduce the potential vulnerability to acceptable levels. No
further actions are necessary for mitigation.
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Generic Vulnerability: Inventory cnntrol and tracking

Determination
1) Identify processes or operations potentially impacted by the vulnerability.
Site-wide impact

2) Describe management systems currently in place to mitigate the
vulnerability. Ref

\ ference applicable portions of the chemical management
systems summary, prepared in Step L.

LLNL's chemical inventory and management system (ChemTrack) is fully described in
the Chemical Safety Management Systems Summary.

3) Discuss th- adequacy of management systems to control the vulnerability.
Only those vulnerabilities which require further mitigating activities
should be addressed in Step 3.

The ChemTrack system has been implemented sufficiently to adequately reduce the risk
xmmmmlbylhmqmemmhﬂ‘ﬂﬂmmmmnmhyﬁm'mmmmpmbM&hwwmmn‘AdmmmmmMImeﬁm&ﬂommianm
areas of industrial hygiene are planned which will further reduce LLNL's risk in this
area. No further actions are necessary for mitigation.
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Attachment [

Sample page from facility assessment and tracking system
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ENVIRONMENT, HEALTH

S SAFETY CHVISIODN
December 22, 1997
DIR-98-39

TO: Richard Nolan
DOE Site Office
%0 Sy MY s
FROM: David McGraw, Director tes Pl ol =
Environment, Health & Safety Division 1

SUBJECT: Management of Chemical Hazards

Please find enclosed the final submission in response to Dr. James Turner's request for
information as part of the report to Secretary Pena assessing chemical and radiological
vulnerabilities. The initial submission was forwarded on December 10. 1997,
This document contains a description of the Berkeley Lab's program for assessing facility and
operational vulnerabilities on an on-going basis, including training, technical competence and
the Lessons Leamed program. An additional document describes the Lab's management and
resolution of previously identified chemical and radiological vulnerabilities at facilities and
operations either shu or undergoing change over to another mode of operation.

In the interest of providing you with a complete package. the previous submission is included
as BEnclosure (3).

Enclosures:  (1).  Berkeley Lab's Hazard Assessment and Controls Programs
(2).  Chemical Vulnerabilities of Facilities in Transition
(3).  Management of Chemical Hazards. December 10. 1997
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ENCLOSURE (1) 12/16/97

Berkelev ILab's Hazard Assessment and Controls Programs

INTRODUCTION: The following programs at Berkeley Lab are designed to identify
hazards and establish controls. The programs have evolved from thirty years of
experience and have not changed sustantitvely for the past seven years. Change control is
established by identifying health, safety and environmental professionals to participate in
all projects of the Facilities Department (see 2.g below).

-~
[

Activity Authorization: Activities are authorized by either Line Management or by joint
E]HNMLmeImegewmn. FH&S Division health and safety professionals provide
guidelines in the LBNL Health & Safety Manual, Publication 3000 (PUB-3000),
indicating the authorization | FH&S

: Yoww]mmn%mnWHWHWw%eWMWﬂMwl:
safety professionals to be activities that Line Management review is adequate. Higher
hazard activities are determined by EH&S safety professionals to require joint
EH&S/Line Management review and authorization.

Line Management Authorization: Bench Level Activities that do not require EH&S
participation in hazard identification and mitigation are authorized by line management.
The hazard review and establishment of controls are the responsibility of the Principle
[nvestigator (PI).

EH&S Level Authorization: Activities requiring EH&S participation in the hazard
identification and mitigation process are identified in PUB-3000. Hazard identification,
establishment of controls and authorization are the responsibility of the Pl and
appropriate EH&S safety professionals. Authorization examples include Activity Hazard
Documents (AHD), Radiation Work Authorizations (RWA) and Radiation Work Permits
(RWP).

Hazard Identification and Establishment of Controls:

1. Line Management Level: The Pl effects hazard assessment for research
projects. The Hazard Assessment Guide Table (PUB-3000, Chapter 6), with
EH&S assistance if requested, is used as a tool to identify hazards, determine
mitigation and determine authorization. Hazard identification and mitigation are
included in the preparation process for Research Funding Proposals. Line
management requests assistance from EH&S on an "as-needed" basis. All
proposals are reviewed by the NEPA/CEQA group for compliance. The PI
initiates change control when there is an addition of a new hazard or an increase in

the hazard level.

2. Joint EH&S/Line Management Level Authorization:
a. Integrated Functional Appraisal /Integrated Hazard Appraisal

Programs: Programs are conducted by EH&S subject matter experts with

Page 1 12722197
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Page 2
Encl {(Ih.doc

line management, and representatives of the division safety group (DSC)
and are designed to identify and evaluate hazards in the workplace to
enhance divisions self assessment program. ldentified hazards and
corrective actions are reviewed with line management as they are
identified. Formal written reports are issued at the conclusion of the
evaluation.

Chemical Hygiene and Safety Program. The program implements the
provisions of Federal OSHA Haz Com and Laboratory Standards. It is

designed to identify, recognize and control chemical hazards in both
industrial and laboratory settings.

AHD Program: EH&S professionals review higher hazard activities with
line management to identify hazards and establish controls before
activation. Hazards requiring AHD's are identified in PUB-3000 (e.g.
Health Hazard Gases WFPA Class 3 and 4 and Class 2 with poor warning

prope rties ) .

Radiztion Protection Program: All activities with radionuclides are
reviewed bv safety professionals with line management to identify hazards
and estabush controls. The activities include the Radiation Work
Authorization (RWA), Radiation Work Permit (RWP), and Sealed Source
Authorization (SSA) processes. All construction/demolition activities that
involve materials with residual radioactive contamination or induced
activity are reviewed by safety professional under these programs.

Accelerator Experiment Review Programs: These programs evaluate
the hazards and establishes controls. The user submits an Experiment
Form describing the experiment and all potentially hazardous materials
and equipment to be used. This allows the accelerator facility staff to assist
in identification of hazards and establishment of controls.

Prior to the beginning of the experiment the accelerator facility staff
completes an Experiment Summary Sheet (ESS) that describes the
experimenters, equipment, and hazardous materials that are approved for
each experiment. The ESS must be completed and posted at the Beamline

before the experiment can begin.

The ESS is a living document and is updated to include any changes to the
experiment and their review. The entire experiment including equipment,

experimenters, and chemicals is reviewed every six month at which time a

new ESS is issued.

SAD Program: The Safety Analysis Document program evaluates
facilities to assure that potential risks for onsite and offsite exposures from
normal and accidental emissions are operated at a low hazard level. The

12/22/97
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program identifies activities with potential onsite and offsite consequences
and analyzes the activities to assure operating controls are in place.

g. Facilities Department Projects: A Project Coordination Committee has
the responsibility of balancing Facilities Department priorities at the
institutional level. The Project Coordination Committee is facilitated by
the Facilities Department and consists of representatives from each of the
Laboratory's resource divisions and the Office of Planning and
Communications. The Committee performs two functions: (1) it informs
all resource divisions of upcoming projects and allows for advance
coordination when required, and (2) it pmvndbs:atﬂwmd%hamwiw?VMMW'of
projects using a priority rating system. From the Committee review, a
recommended list of prioritize cts i1s compiled. This in turn is
submitted for collective review to the Facilities Manager and the Director
of the Environment, Health and Safety Division ,vﬂu)1n1nn1adwwm11w
Deputy Director for Operations regarding preparation of a final list.
]Rmﬁecﬁ;ﬂuﬂ;wm:mmmiummkﬂldu:FMJMMhdey.mnucvmxlvw&hthﬁjpnnmmﬂmg
division during the year, and may be resubmitted for funding during the

ies

next "Unified Call" process.

In addition to the balancing priorities process, Facilities Department
design and construction projects are reviewed to identify health and safety
issues. Appropriate EH&S subject matter experts participate in the design
and construction stages to assure hazards are identified and appropriate
controls are included in the project.

Small Projects: Projects with a funding level of $100k and less
are managed by the Fagilities Department Small Projects Group.
representative of the EH&S Hazard Assessment Program attends
weekly project planning meetings to review the scope of current
projects, identify ES&H subject matter experts and resolve ES&H
issues.

Major projects (funded with GPP/MELFS funds): The Hazard
Assessment Program identifies an EH&S Team Leader and
supporting team to participate in all pr s, Subject matter
experts identify issues during design, assure proper controls are
included in the design and follow the project through construction
to assure the completed facility meets the design criteria.

h. Division Self Assessment: Each division has a self-assessment program
to continually evaluate the effectiveness of its ES&H hazard identification
and controls. Divisions utilize a set of ES&HS performance criteria and
measures to assess line management performance for: (1) hazard reviews
of projects mmd experiments; (2) work space inspection and
implementation; (3) authorizations for work with radiological materials;
(4) monitoring of critical ES&H training; (5) emergency preparedness; (6)

)
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management of satellite accumulation areas; (7) documentation of disposal
of hazardous, mixed and radioactive waste; (8) maintenance of chemical
inventories; (9) calibration of toxic and flammable gas monitors; (10)
implementation of corrective actions; and (11) quality assurance
documentation for ES&H.

i Safety Review Committee (SRC) Review of Management of ES&H
(MESH): The SRC, composed of representatives from division research
and operations, conducts trienmial peer reviews of division ES&H
programs. The MESH reviews are conducted la'y SRC members and
technical experts. The review is designed to evaluate the ES&H
management systems of the division. Assessment of division hazards and
related controls and walkth r()»up'hs of laboratory space are conducted as
part of the review. Results of the review and the division plan for
corrective actions are presented to the SRC.

T

[

B Outside Peer Review: EH&S subject matter experts from organizations
external to the Laboratory are periodically invited to perform peer reviews
of EH&S Division programs. The review is intended to evaluate the
effectiveness of institutional EH&S programs to identify and control
Laboratory hazards, which includes chemical and radiological
vulnerabilities. The peer review results are presented to the EH&S
Division Director and the Deputy Laboratory Director, Operations, for
appropriate follow-up.

Emergency Preparedness Programs: Emergency preparedness and readiness at
Lawrence Berkeley National Laboratory (LBNL) is maintained at a le w*][
commensurate with known hazards. The Master Emergency Plan (MEP),
published in October 1993, remains the basic document for the program. Senior
management - including the Laboratory Director, Deputy Directors, Division
Directors, and Department Heads - are periodically briefed on the program.
Senior management is committed to ensuring LBNL emergency preparedness
program objectives are met.

A comprehensive drill-and-exercise program is the focus of the LBNL emergency
management program. It provides for a drill/exercise design committee to be
chaired by the General Science and Operations Support Group Leader/Emergency
Manager and includes training for controllers and evaluators. Safety Analysis
Documents and other reputable hazard analysis documents are used to establish
credible scenarios which mandate the drill and exercise program. For exam pll.,,

is well known that LBNL is vulnerable to earthquakes and urban-wildland fires

based on experience and LBNL’s location. To plan for earthquakes, LBNL uses
planning scenarios based on the California Department of Conservation, Division

"~ of Mines and Geology Publication 78, FEarthquake Planning Scenario for a

Magnitude 7.5 Earthquake on the Hayward Fault in the San Francisco Bay Area
(1987). Emergency planning for the urban-wildland fire threat is based on a
report by Applied Protection Systems, Lawrence Berkeley Laboratory Evacuation

12722797
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and Analysis (September 30, 1992). This report evaluates the wildland-fire threat
to the Laboratory and makes specific recommendations regarding planning and
evacuation. Based on credible scenarios, the Emergency Command Center
(ECC)Team participated in a wildland fire table top exercise in May, 1997. Also,
all lab employees participated in a Lab-wide earthquake drill which included
evacuation of all buildings. Development of drill scenarios for chemical and
radiological hazards is based on an analysis of the work and the defined hazards.
An example of the results of this process is the emergency drill conducted at the
Hazardous Waste Handling Facility, October 135, 1997. This drill was based on an
analysis :[cr(hwmesneﬂdrum.nﬁmﬂnnz;hwwn1wnwnp1mnmm51m>churM%PnV?‘muuUa
Participants in the drill included the LBNL emergency responders and the
Berkeley Fire Department as well as the off site treatment facility, Alta Bates
Medical Center.

LBNL drills include specific activities, such as

snotification epersonnel accountability
sermergency communication sevacuation

ofire eemergency categorization
'medical emergencies «decontamination

shazardous material detection <facility activation
and monitoring

senvironmental sampling and epublic information
analyses
*security *health physics

comprehensive performance tests of the integrated capability of
Fmomt‘MMMW“ of the emergency management program associated with the
Laboratory. LBNL exercises test the adequacy and effectiveness of:

. organizational command and control

. implementation procedures

° notifications and communications networks

o emergency equipment

o response organization personnel performance

o overall emergency response program performance

Exercises must be designed and conducted for maximum realism and must
attempt to duplicate the sense of stress inherent to an actual emergency situation.

Coordination between LBNL emergency planners and state and local government
continues to be effective. Through formal organizations such as the California
Emergency Services Association, the Alameda County Emergency Managers’
Association, and the Hills Emergency Forum, LBNL has established itself as an
integral partner in regional emergency management programs.

12/22/97
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Lessons Learned

Lessons learned from events that occur on- and off-site are disseminated to
Laboratory employees. On-site lesson learned sources include events that occur
in laboratory and shop areas, injury and ORPs. The DOE Lessons Learned List
Server is a useful source of information for events that occur throughout the DOE
complex. Posted items are reviewed by the EH&S lessons learned coordinator.
Relevant issues are forwarded to EH&S division program managers, tech leads
and subject matter experts for distribution to appropriate Laboratory personnel or
for inclusion in training programs. [tems that are distributed in this manner are
tracked in a log. Examples of how lessons learned are disseminated are presented

below:

o A review of the Laboratory’s injury and illness records indicated that
injury rates associated with back safety in was an area that needed
attention. A Behavioral Based Accident Prevention (BBAP) program was
developed and implemented in one of the Departments that had high
frequency and severity rates. This is a peer oriented program that focuses
on changing unsafe behaviors. Coaching sessions between employees
identify and change unsafe behaviors (such as improper lifting
techniques). This program has been well received by LBNL employees
and have helped to reduce the number of back safety related injuries.

o As a result of the organo-mercury poisoning incident that occurred at
Lﬁwﬂﬂwwﬂh[anmmSM)'GWIPVPmtﬂHi‘Wﬂ‘]MNW&J(W]“M’HNJE,LCQNHWS
Learned List Server). EH&S industrial hygienists searched the
Laboratory’s chemic ”‘"VPUW“mem1p@ﬁmﬁﬁedlocauungvﬂm"v-Pw
MT@WK)MHM1LW”(WMMQQUH“@\M90 used. Employees in these locations
were briefed on the Dartmouth incident, the hazards of organo-mercury
compounds, symptoms of exposure and appropriate controls. Special
emphasis was placed on the selection of personal protective equipment,

oves.,

especially chemically resistant gl

» A laboratory researcher was contaminated with radioactive P-32. The
causes of this occurrence were identified as personnel error and a lack of
adequate definition, dissemination and enforcement of policy. The

corrective actions resulting from this event included: retraining of the
subject research group, review of roles and responsibilities with all
el at a Division-wide meeting and enhancement of material

persa
hranmWJMunn(rnnud

Training: Requirements for Chemical and Radiation Workers

a. Chemical Safety Program: The chemical safety training elements are
designed to be sufficient so that employees are “apprised of the hazards of

chemicals present in their work areas,” and are provided at the initial
assignment of an employee to a work area and upon changes to that
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ements include:

assignment involving new exposure situations. These e

1mmhthNM<%m9w3mmmtn(kwm t the presence/release of a hazardous
chemical;, physical and health hazards of chemicals; measures of
]UQWMNWMOUHWWWT‘utﬂmmwwmmmmvnhm a written program; as well

as, location and availability of reference.

The training provided by EH&S is complemented by hands-on line
management on-the-job training. Training offered by EH&S is
periodically updated to meet the needs of those attending classroom
sessions or taking EH&S-sponsored challenge exams. EH&S has
mmnwﬂﬂﬁonmke&muvmuwd1mmﬂmﬂm0w$wwmwmha&whﬂmmﬁmmd
tasks at hand; one prime example of this is the EH&S facilitated challenge
exam, whereby Laboratory staff xmmmmrlmp similar research (e.g.,
lﬂ@mmmikuwﬂyp@1mm€anﬂﬁ>&mapmmvi\mla1MUpﬂmwlOWKWWAUUm|umcﬁuwmu“l
safety prior to being administered a examn that test their knowledge of
|JmmnquIsm%'z<«mlmdemnunn;andluﬂ«mduthwylwmph1rvpmxdhzemMounm
in their work areas. On-the-job training attempts to address the safe
conduct of specific laboratory procedures and use of experimental
equipment, and is generally performed in a much less formal way than
EHE&S training.

Raasation Safety Program: An integral part of the Radiation Protection
Program is assurance of appropriate training with respect to safe handling
of radioisotopes and related material. Individuals operating under an
RWA are required to complete a radiation fundamentals course along with
a specific course on safe use of radioisotopes in the laboratory, including
mitigation of radioactive contamination. Annually, all staff covered by a
Work Authorization are given a briefing (re-training) on safety
considerations specific to their use of radioisotopes, and appropriate re-
training topics are identified for future follow-up.

Training Program: The EH&S training program provides a framework
to assist line management to fulfill its responsibilities in assuring that all
staff are trained commensurate with the hazards that they encounter in the
course of their work. The Job Hazard Questionnaire (JHQ) is a tool that
allows for supervisor-employee interaction in identifying those pertinent
hazards and accordingly those specific EH&S training courses (including
radiation and chemical safety) that relate to the work being performed.
Line management venlmm.mmmuu&pg of the content of the JHQ and
periodically monitors, at a minimum annually through the P2R process.
the progress of completed coursework by applicable staff. In addition,
institutional  self-assessment initiatives and UC/DOE = Performance
Measures target training completion rates to help establish program
effectiveness and provide feedback to EH&S and line management
regarding continuous improvement.

12722197



ENCLOSURE (2) 12/16/97

Chemical YVulnerabilities of Facilities in Transition

1. Work Planning: Projects that involve construction, demolition, decommissioning and
rh: ontamination are evaluated by the EH&S Division. In cases where the project requires
eplanning and design reviews, E ]Eh!‘ S representatives are involved in these early stages. A work
pl.ﬂm is generated and reviewed b y EH&S. The smaller projects are discussed in the weekly Project

Coordination Meetings conducted by the Facilities Department. An EH&S representative is always
in attendance.
2. Hazard and Risk Analysis: Each project is evaluated for potential hazards and, if warranted,

a work permit will be issued with the controls prescribed. At the inception, the work ]_'mrmi‘t program
was directed at radiological concerns but we recognized that before permitting facilities” workers
into a laboratory environment, we had to evaluate all safety issues. The permit program addresses
hazardous chemicals, asbestos, lead, confined space e, “electrical hazards, and occupational safety. We
work closely with the other disci ]prluu" within EH&S for their review and input.

A training program to prepare facilities’ personnel to work in a radicactive materials area is in place
but is being improved to include “Hazards Recognition.” All phases of safety will be preser*=d with
the emphasis on each employee having the capability to recognize hazards. Before work begins on a
particular project, a pre-job briefing is held with all authorized workers to discuss each line item on
the permit and any job-s) )>1E“:]11|E, concerns.

ermit. The controls
signage, and

ablishment of Controls: Controls are established in the Work P
include training, protective clothing and equipment, air sampling, EH&S surveillance,
instrumentation. Recently, an additional review was implemented to address emergency response.
The LBNL Fire Department and their HazMat specialist review all work permits. This informs the
eme u:w responders about the hazards that they may encounter. [f the hazard level is severe, an
emergency response review and even an exercise may be designated. In addition, a * HazMat Al ert”
will be sent to the Fire Department if a process | han is already permitted goes into a particularly
hazardous phase. They, in turn, will prepare for an emergency by whatever means they deem
necessary to ensure the ‘:..dfl., st and quickest response. This could include not scheduling any off site
responses to actually positioning a team at the scene.

3. I

4. Work Performance: When all of the terms and conditions specified in the Work Permit are
satisfied and the pre-job briefing is completed, the authorized ]>< rsonnel are permitted to begin work.
Adherence to the work plan is monitored throughout the project. Inspections are conducted to ensure
compliance. Examples of the most recent projects:

Building 70, Pitroom Project

Buildings 70/70A Ventilation Pr ojje-ct
Demolition & Decommissioning 62-248 &250
Bldg 66 Fume Hood Replacement Project
Closure of 75 Complex

Demolition & Decommissioning 74B

A table of Chemical Vulnerability of Facilities in Transition is attached which provides specific
details for the above projects.

Encl (2).do¢ 1
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ENVIROMMENT, FHEALTH

& SAFETY DIVISION
December 10, 1997
DIR-98-34

TO: Richard Nolan
DOE Site Office ]} ‘
I:--1 --------

A
_.i "3 . o
FROM: David McGraw, Director &))“
Environment, Health & Satety Division

SUBJECT: Managemcat of Chemical Hazards

Please find enclosed the first submission in response to Dr. James Turner’s request for
information as part of the report to Secretary Peria assessing chemical and radiological
vulnerabilities. The initial request for information assessing chemical and radiological
vulnerabilities due November 18, 1997, is attached. The complete response to Secretary
Pena’s letter of August 4, 1997 will be submitted to you by the mid-December due date.

The complete response will include a description of the Berkeley Lab’s program for assessing
facility and operational vulnerabilities on an on-going basis, including training and technical
competence and the Lessons Learned Program. An additional document will describe this
Lab’s management and resolution of previously identified chemical and radiological
vulnerabilities at facilities and operations either shut down or undergoing change over to
another mode of operations.

DCM:ep

Attachment

c: J. Bartley
J. Chung
L. McLouth
J. Salazar
D. Tudor

ERNEST ORLANDO LAWRENCE BERKELEY NATIONAL LABORATORY
UNIVERSITY OF CALIFORNIA | BERKELEY, CALIFORNIA 94720
TeEL: 510.486.5514 | Fax: 510.486.7488



CHEMICAL VULNERABILITY ASSESSMENT

Review of Current Vulnerabilities
E.O. LAWRENCE NATIONAL LABORATORY
November, 1997

Background

In response to the letter from Secretary Pen’a, dated August 4, 1997 (Attachment A), Dr.
James Turner, letter dated August 18, 1997, requested Director Shank to submit the
preliminary results of an assessment of potential chemical vulnerabilities at Berkeley
Laboratory by November 18, 1997. This preliminary report is enclosed. Information to
meet this objective was collected by means of a comprehensive assessment of current
chemical vulnerabilities with respect to Berkeley Laboratory operations. The purpose of
this effort was to meet the request from the Secretary to evaluate the “use, storage, and
disposal of any chemicals with the potential for explosion, fire, or significant toxic
release” at physical locations within Berkeley Laboratory. The other requested
assessment reports (assessment of the overall program for controlling chemical
vulnerabilities and an assessment of decommissioning of inactive facilities) requested in
Dr. Turner’s letter are in preparation and will be submitted, along with the final version
of the attached report, prior to the December 15, 1997 deadline.

Areas reviewed for assessment of potential chemical vulnerabilities were selected based
on concerns raised by any one of the following sets of information:

1. Personal knowledge of an integrated team of EH&S professional staff
representing all the professional fields in ES & H and all programmatic areas;

2. Lists of chemical accumulations areas such as waste accumulation (WAA) or
other chemical and flammable liquid accumulation areas; and

3. Reviews of relevant ES&H documentation; e.g., chemical inventory, previous
hazard assessment (IFA data), Safety Analysis Documents, and Readiness
Reviews.

Those candidate areas deemed to be of significant concern or for which additional
information was needed were evaluated via field walk-throughs by the Berkeley
Laboratory fire protection program lead (T. Yuen, P.E.) and a certified industrial
hygienist (J. Salazar).
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STANFORD UNIVERSITY

STANFORD LINEAR ACCELERATOR CENTER Mail Address:
SLAC,Bin 84
P.O. Box 4349
Stanford, CA 94309
Telephone: (415) 926-3295
FAX: (415)926-3030
Jackhahn@SLAC .Stanford.Edu

Nov. 17, 1997

Mr. John Muhlestein

DOE Stanford Site Office/Bin 08A
Stanford Linear Accelerator Center
P.O. Box 4349

Stanford, CA 94309

Subject: Managemer' ~f Clemnical Hazards

Dear Mr. Muhlestein:

The purpose of this letter is to respond to the DOE Oakland Operations Office letter of August
18, 1997 requesting steps be taken regarding Management of Chemical Hazards. Specifically,
this document responds to the requirement for a chemical and a radiological vulnerabilities
assessment and provides a complete assessment. Provided below are responses to the three
specific issues identified in the letter dated October 7, 1997, from James S. Hirahana, Associate
Manager for Site Management, Department of Energy, Oakland Operations Office. For each of
these three issues, we have identified current program activities that are in place to control the
potential problem. We have also identified additional planned activities, based on our analysis,

if needed.

Sincerely,

/ / 7(74

Jack Hahn

Department Head

Safety, Health & Assurance Department

Environment, Safety & Health Division
JH:cn
Enclosure

cc. K. Kase
]. Turner
V. Stone



Issue #1

Scrutinize the use and storage of any chemicals that have the potential
for fire, explosion, or significant toxic release, and must properly
dispose of unneeded chemicals in accordance with safety requirements
and environmental regulations.

Current Program Activities

Industrial Hygiene assessments are conducted by doing a periodic
building walk-through. Building inspections involve surveying the
chemicals in the area which includes: seeing how the chemicals are
stored, determining the quantity of each chemical, and determining how
frequently each chemical is used. Building inspections also look at what
types of Personal Protective Equipment (PPE) are used and/or required.
Other issues addressed during the building inspections and seismic safety
audits include: access and egress, proper separation of chemicals,
secondary containment, and security of containers.

Currently, the ES&H Division has approximately 80 employees.
Department responsibilities within the ES&H Division include, but . ce
not limited to, the following: fire safety, building safety, electrical safety,
industrial hygiene issues, radiation safety, general industry safety
compliance, training, Workers’ Compensation, Hazardous Materials
Business Plan (HMBP), SARA (Superfund Amendments and
Reauthorization Act) Title III compliance and reporting, and quality
assurance. Staff members have the opportunity for involvement in
scrutinizing the use and other aspects of chemical management.

The laboratory does not have a significant inventory of unused chemicals
as do some DOE facilities. Chemicals that are no longer being used are
disposed of as hazardous waste according to EPA and Cal/OSHA
regulations. The regulations are 40 CFR 261 to 264 and CCR Title 22 for
EPA and Cal/OSHA, respectively. If a chemical is in excess and is no
longer being used by that group, the chemical may then be used by
another group.

For radiological materials, analysis of operations indicates no potential for
“significant toxic release” or other problems as defined in this issue. The
Operational Health Physics (OHP) Department at SLAC manages the
radiological concerns and ensures compliance with all federal, state, and
local regulations.

Additional Planned Activities

Shock sensitive chemicals may be found in the Plating Shop, SSRL, and
Central Lab. The Safety, Health and Assurance Department plans to issue
a safety bulletin regarding shock sensitive chemicals. This bulletin will be
issued within three months (by February 1998).



Issue #2

Evaluate the facility and operation for new vulnerabilities on a
continuing basis.

Current Activities

Purchase requisitions are coordinated and reviewed by a Safety Engineer
and/or an Industrial Hygienist. Other experts are called upon when
needed.

Chemical usage is monitored annuaily through the Hazardous Materials
Business Plan (HMBP). Another annual report is the Emergency Planning
and Community Right-To-Know Act, SARA (Superfund Amendments
and Reauthorization Act) Title IIl. Material Safety Data Sheets (MSDS)
are also available at the site where the chemicals are located and being
used. Also, MSDSs are accessible via the Internet.

Radiological hazards are handled by the Operational Health I'..ysics
(OHP) and Radiation Physics (RP) Departments of ES&H. OHP reviews
purchase requisitions for radiological materials and controls the
movement of sources. RP assesses beam shielding controls due to
changes in beamline operations and other radiological processes.

Additional Planned Activities

A program will be implemented within six months to expand and
formalize the current review program. This program will address the
substitution of chemicals to ensure that safer and less toxic chemicals are
used, and implement chemical process reviews in terms of safety labeling
and chemical usage. Process reviews may include: inspecting the
standard operating procedures, determining chemical hazards,
determining what types of safeguards are on the equipment to avoid
release into the atmosphere, and what type of emergency equipment is
necessary.



Issue #3

Assess the technical competence of its staff to recognize the full range
of hazards presented by the materials in the facility and implement
training programs where needed.

Current Program Activities

SLAC provides Hazard Communication General Training, Course 103
and Hazard Communication Supervisor Training, Course 101. Additional
courses are available such as: Introduction to Pollution Prevention and
Hazardous Waste and Materials Management, Course 105, Hazardous
Materials Transportation Training, Course 259; Hazardous Waste and
Materials Coordinator (HWMC) Annual Refresher Training, Course 224.

SLAC’s HAZCOM Training program does have two elements, one for
Technicians and one for Supervisors. SLAC does have a refresher course
for the Hazard Communication General Training.

Most laboratories at SLAC are supervised by generally well-trained M.S.
or Ph.D. che. .ists.

All visitors, users, subcontractors, and employees who are at SLAC for
more than thirty days, and are expected to receive a dose less than 100
millirems of radiation per year, must attend the General Employee
Radiological Training (GERT), Course 115.

SLAC employees that are expected to receive a dose of greater than, or
equal to, 100 millirems of radiation per hour and not to exceed 1500
millirems of radiation per year are required to take Radiation Worker

Training.

Additional Planned Activities

None required.



BOEING

Boeing North American, Inc.
Rocketdyne Division

Energy Technology Engineering Center
Boeing Defense & Space Group

P.0. Box 7930

Canoga Park. CA 91309-7930

October 1, 1997
In reply refer to 97ETEC-DRF-97-0373

James M. Turner, Ph. D.

Manager, Oakland Operations Office
US Department of Energy

1301 Clay Street

Oakland, CA 94612-5208

Subject: Management of Chemical Hazards

Reference: 1) Letter, James M. Turner , Ph.D. to Mark Gabler, same subject,
dated August 18, 1997 (97ETEC-DRF-0291)

2) Letter, W. S. De Bear to Hannibal Joma, “ Chemical Explosion at
Hanford”, dated June 18, 1997 (97ETEC-DRF-0184)

Dear Dr. Tumer:

Reference 1 transmitted the Accident Investigation Board Report on the May
14, 1997 explosion in the Hanford Plutonium Reclamation Facility, and
directed that all DOE field elements and site contractors assess their
management of chemical and radiological hazards. Reference 2, prepared
following ETEC’s review of the May 22, 1997 Safety Alert concerning this
accident, provided a partial response prior to the present request and concluded
that no similar circumstance, with potential for significant energy or toxic
material release, currently exists at ETEC. However, in light of this more
thorough present review, one circumstance, i.e., the interim storage of sodium-
wetted components pending cleaning, was identified as having the potential for
hydrogen generation and container overpressurization. Although these
containers routinely are monitored for any sign of bulging or deterioration,
breather valves are on order and will be installed to preclude any possibility of
significant pressure buildup. Additional discussion in this area, and ETEC’s
responses to the other concerns requiring assessment, are provided in the
attachment.



Please contact me, or W. S. De Bear at (818)586-5942, if there are questions or
further discussion is required on any of the assessment items.

Very truly yours,

. NQabler, Director and Program Manager
Energy Technology Engineering Center

cc: P. Boehme, ESO
H. Joma, Manager, ESO



Attachment to 97ETEC-DRF-97-0373

. . ) wi . .

Wﬂmﬂmﬁww T ‘¢ release: 2 explosion. fire. o1
The chemicals that are, or have been, present at ETEC in sufficient quantity to
represent potential threats of the types listed above are ammonia, sodium, and
ethanol.

Ammonia (both anhydrous and aqueous):

Ammonia, which is classified as an extremely hazardous material, was present, in
quantity, during operation of the Kalina Demonstration Plant. Following Kalina
shutdown, in October, 1996, all ammonia was removed. Consequently, there is no
present potential for a release and there are no current plans for restoring the ammonia
inventory or resumption of operation .

Sodium:

ETEC’s two largest test facilities, i.e., the Sodium Pump Test Facility (SPTF) and the
Steam Generator Test Facility (SCTI), each contain over 30,000 gallons of sodium.
The Liquid Metal Development Laboratory-2 (LMDL-2) contains two small test rigs
which, together, contain approximately 100 gallons of sodium. The two large
facilities currently are inactive, with solidified sodium in the storage tanks, under a
positive pressure, inert gas cover. The probability of a sodium leak or fire under these
conditions is essentially zero.

One of the test rigs in LMDL-2 is being activated for a short-term test program and
will operate at low pressure with a sodium temperature of 1200F. Although the
probability of a leak is higher than in the inactive facilities, it remains very low and,
considering that the quantity of sodium involved is less than fifty (50) gallons, the
worst case scenario would not result in a significant off-site consequence.

SPTF is scheduled to resume operation in CY 1999 to test a large electromagnetic
pump. At that time the sodium system will be heated and filled, and sodium
circulation will be resumed. Maximum pressure and temperature, respectively, will
be 50 psig and 1000F. Based on extensive experience with large sodium facilities
operating under similar conditions, sodium leaks are possible; however, most would
be small (through intergranular cracks caused by stress corrosion) and would not pose
an off-site hazard. (The largest sodium leak ever experienced at SPTF occurred at an
average rate of less than one gpm, involved less than 50 gallons of sodium, and did
not have any appreciable impact at the site boundary.) Further, to minimize the
probability of a leak during testing, a comprehensive inspection of susceptible piping
and instrumentation locations will be performed prior to startup to verify pressure
boundary integrity. The facility also has emergency drain capability to terminate
leakage by lowering sodium level below the leak location, and an installed dry
powder distribution system for suppression of external sodium reactions.



SCTI is scheduled for demolition starting in CY 1998 and most of its sodium
inventory will be off-loaded and shipped for reuse. Off-loading will necessitate
heating drain tanks and interconnecting piping to slightly above the melting point of
sodium (208F). The tanks will then be slightly pressurized to transfer the inventory to
DOT-approved isotankers. Transferred sodium then will be cooled and solidified
before the isotankers are permitted to move on-site (some of the sodium will be used
to increase the inventory at SPTF) or to leave the SSFL site. The potential for
significant leakage or off-site impacts during these processes is considered negligible.

Bulk sodium from ETEC’s other sodium facilities, which currently are undergoing
demolition, has already been removed and shipped off-site for reuse. A small amount
of residual sodium remains in piping segments and removed components pending its
conversion to sodium hydroxide and reuse as product. This conversion is being done,
predominantly, using a Water Vapor/Nitrogen (WVN) process which results in a
slow, controlled reaction and produces usable, high concentration caustic. The WVN
process does result in the production of hydrogen. Hydrogen concentration within the
WVN system (in nitrogen with essentially 0% oxygen) is closely monitored and
normally is between 1 and 2%; however, during occasional excursions, it briefly can
exceed 20%. . .r this reason, the effluent gas is continuously diluted such that the
hydrogen concentration in air always is maintained well below the lower explosive
limit (LEL) of 4%. A small fraction of the residual sodium, in components which are
not suitable for cleaning by WVN, will be treated at ETEC’s Hazardous Waste
Management Facility (HWMF). HWMF is a Permitted facility, with limited
treatment capability and numerous safeguards to preclude any significant on-site or
off-site consequences. Both of these treatment options are considered to be safe and
effective; however, a potential concern does exist during storage of sodium-wetted
components pending treatment.  Although many of the components have had
closures welded over their cut ends to prevent entry of moisture, in some cases
welded closures are not possible. These components are stored, indoors, in drums or
boxes which, though sealed, conceivably could permit the incursion of moisture and
subsequent pressurization from the generation of hydrogen. To alleviate this concern,
all such drums and boxes are visually monitored for any sign of bulging, damage or
deterioration and their conditions, and any pertinent observations, are logged at least
once per week. As an added precaution, breather valves have been ordered and will
be installed when received. These valves will open to relieve pressure should internal
pressure exceed atmospheric pressure by 0.5 psi.

In summary, none of the operations at ETEC involving sodium, sodium conversion,
or the removal and transport of metallic sodium or sodium hydroxide is considered to
pose any threat of the types listed above.

Ethanol:

Denatured ethanol is used at the Component Handling and Cleaning Facility (CHCF)
as a cleaning agent to slowly react and remove metallic sodium from large, sodium-
wetted components such as steam generators and the pumps tested in SPTF. The
storage tank(s) at CHCF normally hold approximately 20,000 gallons of ethanol.



These tanks recently were emptied of previously used ethanol to permit removal of
residual sodium alcoholate reaction products but will be refilled to support future
cleaning needs. The fire potential of this large quantity of ethanol is mitigated by the
use of an inert (nitrogen) cover gas and by a water deluge system that provides
complete coverage for the storage tanks. As an additional precaution, fire department
personnel, with fire-suppression foaming equipment, are on stand-by at the site
whenever ethanol transfers or cleaning operations are initiated. Berms are provided
around the ethanol system to retain any leakage and maximize the effectiveness of the
foaming equipment or deluge system, and the bermed areas are drained to a large
overflow retention basin to prevent contamination of other on-site water retention
ponds.

Radiological Considerations:

Potential radiological vulnerabilities are associated with: 1) stored TRU waste
pending disposition by DOE, 2) radiological releases during Demolition &
Decontamination (D&D), 3) Radioactive Materials Handling Facility (RMHF) water
management operations, and 4) shipment of radioactive (RA) waste to off-site
disposal facilities. Normal safeguards include: a highly trained staff, on-site fire
protection personnel and facility fire protection systems, the absence of any
significant source of combustion or explosion, and the performance of all operations
to approved, written procedures which include all appropriate safety provisions.

All TRU waste is stored at RMHF in HEPA-filtered, below-grade, shielded vaults for
ALARA and SNM control purposes. TRU waste packaged in final form for disposal
incorporates vents in the container lids to preclude buildup of any gas pressure.
Waste, pending final form packaging, is packaged to ensure full containment while
allowing for release of any gases even though none of the waste (non-pyrophoric
metallic debris from hot cell drain lines) contains any significant source of gas
generation.

All D&D activities at facilities involving radioactivity are performed under the strict
surveillance of Rocketdyne health physicists. Radiological risks at facilities currently
undergoing D&D are extremely low due to the very low levels of radioactivity being
handled. D&D is limited, almost exclusively, to basic construction materials
(concrete, steel, sheet metal). No pyrophoric and almost no flammable materials are
being handled.

The RMHF handles moderate amounts of radioactive waste water (<10,000 gal. total
capacity) which is evaporated. The remaining sludge is solidified and packaged for
disposal. Activity levels in both water and sludge are low and easily managed. The
evaporator water handling system utilizes double containment throughout and no
sources of ignition or combustible materials are present.

All RA waste shipped off-site for disposal conforms to Department of Transportation
(DOT) 49CFR regulations and DOE approved disposal site packaging criteria.
49CFR stipulates packaging requirements appropriate to the level of hazard
associated with each category of radioactive material. Rocketdyne makes all



shipments of RA waste, except “limited quantity” shipments, under 49CFR
“exclusive use” provisions. All RA waste currently being disposed of is in low
hazard categories (Low Specific Activity, Surface Contaminated Objects, Limited
Quantities). Shipments in these categories are made in DOT “strong tight containers”
as stipulated by 49CFR. The largest quantity of waste shipped (contaminated soil)
contains RA levels below that regulated by DOT. However, the soil is shipped in
DOT “strong tight containers” and under the direction of DOE is disposed of as RA
waste at DOE approved disposal sites since it does contain detectable quantities of
“DOE added RA material.” A few shipments during the past year have included
small quantities of waste requiring Type A packages (Radioactive Material NOS). In
all cases, packages and accompanying documentation have been reviewed and
verified to be free of incompatible wastes.

Future shipments of TRU waste to WIPP will utilize the TRUPACK II packaging
system which was specifically designed by DOE and approved by NRC for the
shipment and protection of TRU material and takes into account all credible accident
scenarios.

ETEC has in-place a number of programs designed to assess (and correct) facility and
operational vulnerabilities. The first of these, used at the start of new programs and
operations, is a “Won’t Fail” evaluation performed by a panel consisting of all
affected disciplines. Alternative approaches for ‘design’ of the facility, test, or
operation, are suggested and evaluated with respect to vulnerabilities and the
probability of first-time-through success. After consensus is reached on the most
promising approach, the panel then attempts to identify and rectify any residual
weaknesses that could lead to failure. Prior to the start of operation of a new or
modified facility or new test program, a Readiness Review is held to verify that
construction is complete, that there are no outstanding nonconformances, appropriate
procedures are in place, training of operating personnel is comprehensive and
completed, and all other requirements have been met. Both “Won’t Fail” and
Readiness Review processes are documented.

In addition to the above, ETEC uses the DOE Occurrence Reporting (OR) system to
document problems and to identify root cause and corrective actions to prevent
recurrence. The DOE OR is supplemented by an internal Corrective Action Report
(CAR) which is reviewed by ETEC’s Corrective Action Board (CAB) consisting of
the ETEC Director and Program Manager and all direct reports, with the added
participation of experts from other affected organizations. Significant events, and
those with generic implications are referred to the higher level Advanced Programs
CAB and, if appropnate, to the Rocketdyne Senior Management Review Board.



All facility and support personnel are trained approprnate to their assignments.
Operating personnel . receive extensive, universally applicable training, e.g.,
Lockout/Tagout, Confined Space Entry, Lifting and Handling, Fall Protection, MSDS
Awareness, etc. All persons whose assignments entail work with liquid metals,
radioactivity, or specific hazardous materials (e.g., lead and asbestos) receive
appropriate training on handling and safety practices. Selected personnel receive
even more specialized training on handling of hazardous waste (HAZWOPER) and
packaging and shipping of hazardous and RA wastes (49CFR). Most training is
presented by qualified Rocketdyne instructors from SHEA, Technical and Skills
Development, Quality Assurance, and Fire Protection; however, commercial training
organizations (and sometimes regulatory agency experts) are utilized when necessary
to obtain more comprehensive, up to date instruction.

ETEC makes use of multiple systems to report and evaluate internal problems and
disseminate lessons learned These include not only the formal DOE OR and
Rocketdyne’s multi-level CAB processes, but also daily tailgate meetings, safety and
lessons-learned presentations at weekly staff meetings, and ad hoc “all-hands”
meetings to review events of particular significance. The “all-hands” meetings are
intended - and have proven successful - not only as forums to convey information but
to obtain enthusiastic participation and constructive input from all levels of the
organization.

Both formal reporting systems (DOE OR and Rocketdyne CAR) include mechanisms
for tracking the timeliness of responses and corrective actions. In a number of
instances ETEC responses have not met established submittal criteria; however,
whenever a personal health or safety, or an environmental issue has been involved,
immediate corrective action has been taken or a stand-down condition has been
maintained pending completion of corrective actions.

Other sources of information are used to leamn of, and disseminate in timely fashion,
applicable lessons-leammed from problems experienced elsewhere. The Operating
Experience Weekly Summaries issued by the DOE Office of Nuclear and Facility
Safety, and Safety Alerts are widely reviewed for applicable information which then
is passed along to, and discussed, with affected personnel. (ETEC prepared the
earlier vulnerability assessment of reference 2 based on the Safety Alert issued
following the Hanford explosion.) Internally, a separate Santa Susana Field
Laboratory (SSFL) Corrective Action Board has been established to assure that the
root causes and corrective actions for problems experienced by all field laboratory
organizations are adequately conveyed. Also, SSFL has a Joint Employee-
Management Safety (JEMS) Committee which meets regularly to discuss safety



issues, identify areas needing attention, and follow-up on corrective actions. The
JEMS Committee publishes a regular newsletter to heighten employee awareness of
potential safety problems and promote world-class safety behavior. Finally,
Rocketdyne has adopted, and is actively utilizing, DuPont’s * Safety Training
Observation Program” (STOP) to record and report safety-related observations across
the division, providing a mechanism for the identification and correction of safety

issues.



